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THE PROVINCIAL DIVISION, UNDER THE DIRECTION OF 

THE DIRECTOR OF PUBLIC WORKS 

C. A. TANSILL, COMPILER 

The objects of the QUARTERLY BULLETIN are: 

1 . To show each engineer and employee of the Bureau of Public Works the work of the 

Bureau as a unit. 

2. To show him that his work is a unit part of the whole. 

3. To make clear to every provincial and municipal official and to the people the work being 

done by the Bureau. 

4. To make the work of the Bureau of personal interest to all. 
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LARGE RESPONSIBILITY AND ATTENDING DIFFICULTIES. 

Public-works projects in the provinces of the Philippine Islands 
are of an extremely diversified nature. They are distributed over 
60 islands and groups of islands, with areas varying from 50 to 
122,346 square kilometers. Labor conditions and transportation 
facilities differ in each case, many of the projects being accessible 
only with the greatest of difficulty. This, in a large measure, accounts 
for the fact that private contracting firms are bidding on less than 
25 per cent of the public-works projects. The Bureau of Public 
Works is consequently called upon to construct by administration 
those projects not readily accessible, representing 80 per cent of 
the whole, on which no advantageous bids are received. To ac- 
complish this end, the Bureau has been constituted a Government 
contract agency, executing the work on a ''percentage of the actual 
cost" basis, fixed at 8 per cent for Insular projects and 6 per cent 
for provincial and municipal projects. These percentages cover the 
cost of administration for the central organization of the Bureau. 
The engineering expense of the district organization for each province 



is covered in a like manner, the percentage being governed by local 
provincial conditions, with an average of 7 per cent. The district 
organization is charged with the actual execution of all work, the 
district engineer representing the Director of Public Works. The aver- 
age number of projects active at any one time for the 31 engineering 
districts is approximately 620. This is equivalent to 20 projects which 
the district engineer has in active operation every day in the year. 
Each project represents an expenditure of from f*500 to 1*500,000 
with the responsibility in most cases the same, many of them acces- 
sible only at the expense of considerable time and energy. Were 
the district engineer to give each project the time required for 
investigation and inspection in keeping with good eni^ineering prac- 
tice, the twenty-four hours of the day would be more than occupied. 

His responsibility not only involves correct location, sufficient 
design, and economical prosecution of construction work, but also 
includes cost accounting, property accountability in its severest form, 
and a multitude of administration matters. He relies on local native 
help for his office administration and is held ''personally liable" for 
exceeding in expenditure the funds available for any one project. 
Small tools and supplies are of necessity issued to irresponsible 
laborers, or delivered to unknown transportation agents for shipment 
to all parts of the district, for which the district engineer is also 
held responsible. 

Surveys and investigations must be sufficiently extensive for secur- 
ing the most feasible location consistent with permanency and a 
reasonable cost. When construction is actually undertaken, difficul- 
ties of every description arise. 

In most lines of industry, an organization is a gradual growth built 
up through years of effort. Each man performs a certain work, 
his duties are similar to those he performed last month or last year. 
Under such conditions even common labor develops a certain depend- 
able efficiency. 

With the district engineer's work it is quite different. Seldom 
are the same men employed on one project for more than a few 
months. Some work a few days, some a few weeks, but every day 
the force changes. Skilled labor of every art and trade, including 
carpenters, masons, blacksmiths, riveters, divers, plumbers, roofers, 
steam engineers, etc., goes to compose the force required for district 
work. Lack of labor causes delay, and failure to keep labor supplied 
with material and equipment means loss of time and money. Prac- 
tically all supplies are requisitioned from a central Government agency 
and delay in filling such requisitions, broken promises, labor troubles, 
and transportation problems all combine to test the resourcefulness 
and ingenuity of the engineer responsible for the economical prosecu- 
tion and successful execution of the work. Only men of strong char- 
acter can stand up under this strain. Notwithstanding these 
conditions, satisfactory results on practically all public works are 
being obtained. For the few projects where results are not gratifying, 
the engineer is content to know that those who are prone to criticise 
are not capable of accomplishing equal results. 
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APPROPRIATIONS AND ALLOTMENTS FOR THE INSULAR 
FISCAL YEAR BEGINNING JULY 1, 1912. 

All Insular funds available for allotment for the present Insular 
fiscal year have been allotted and previously reported, with the 
exception of a balance of 1P=20,000 reported April 1, 1913, which has 
since been allotted to Bulacan Province, to be expended on the San 
Miguel de Mayumo-Nueva Ecija boundary section of the Manila- 
North Road. 



QUARTERLY BULLETIN, BUREAU OF PUBLIC WORKS. 



LOANS FOR ROADS, BRIDGES, SCHOOLS, MUNICIPAL 

AND PROVINCIAL BUILDINGS, ETC., FROM 

MARCH 26 TO JUNE 26, 1913. 



Province and project. 



1666. 1728. 1729. 1749. 1979. 



Albay: ; 

Guinobatan market P 12, 5(H) 

Liprao market 12, 5(M) 

Tabacomarket _.._.. _ 15, (KM) 

Batanpras: Bauan-Taal Road... P4(), (KK) 

Bulacan: Bulacan market 12, 5(K) 

Casrayan: For the purpose of pay- i 

ing to the Insular Goverment the 
balances now outstanding^on 

loans, etc . 

City of Baguio: Baguio sewer sys- 
tem 



Total. 



P12, 50() 
12. 5()0 
15, (HH) 
40,()(K) 
12, 5(K) 



23,800 



-P10,2(K) 34, (KK) 



Iloilo: Pototan market 20, (KK) 

Lacuna: San Pablo market _ j 27, 5(K) 

Leyte: Palo market ! 10,0(K) 

Panf?asinan: ^ 

Calasiao market ' ' 12,5fK) 

Resales market 9,(KK) 

DajJTupan market : 22,(K)0 

Samar: Calbayoj? market : 15, (K)0 

Tayabas: : 

Sariaya water system : I 15, 120 

Sariaya market j 12, 5(M) 

Total j 40,000 ■ 269,920 



50,000 50,000 



KK), (KK) 
20, (KK) 
27, 5(K) 
10, (K)0 

12. 500 

9, 0(K) 

22. (KK) 

15, (KK) 

15, 120 
12, 5(K) 



60. 2(K) 370, 120 



ALHAY. 

For the purpose of purchasing? a market site and erecting? market 
buildings, a loan of f*12,500 is hereby granted the municipality of 
Guinobatan, Province of Albay, payable in five equal annual install- 
ments due in one, two, three, four, and five years, respectively, from 
the date of the loan, together with interest, payable quarterly, at 
the rate of 4 per cent per annum. It is requested that the said 
amount be placed for disbursement to the credit of the provincial 
treasurer of Albay, who should be advised accordingly. This loan 
will be made from the friar lands bonds sinking fund created by Act 
No. 1749. The annual payments, including interest due, when col- 
lected, will be credited as follows: 



Payments. 



I Act No. 1749. 

! Principal. Interest. 



First ! P2,500.00 

Second 

Third 

Fourth 

Fifth 



"I 



P500. 00 
2, 5(K). (K) 4(K). 00 

2,500.00 3(K).00 

2, 500. (K) 200. 00 

2, 500. 00 KK). 00 



from the date of the loan, together with interest, payable quarterly, 
at the rate of 4 per cent per annum. It is requested that the said 
amount be placed for disbursement to the credit of the provincial 
treasurer of Albay, who should be advised accordingly. This loan 
will be made from the friar lands bonds sinking fund created by 
Act No. 1749. The annual payments, including interest due, when 
collected, will be credited as follows: 



Payments. 



I Act No. 1749. 

! Principal. I Interest. 



First .- 
Second-. 

Third 

Fourth . 
Fifth . 



P3,(XK).(H) 
8,(KK).(X) 
3. (KK). (X) 
3, (KK). (K) 
3, (KK). (X) 



P5(X). 00 
4(K). (K) 
300. (H) 
2(K). (K) 
100. (K) 



H.VT.VXC.AS. 

For the purpose of completing the construction of the Bauan-Taal 
Road, a loan of 1*40,000 is hereby granted the Province of Batangas, 
payable in one year from the date of the loan, together with interest, 
payable quarterly, at the rate of 4 per cent per annum. It is 
requested that the said amount be placed for disbursement to the 
credit of the provincial treasurer of Batangas, who shall be advised 
accordingly. This loan will be made from the insurance fund created 
by Act No. 1728. The repayment, including interest due, when 
collected, will be credited as follows: 



Act No. 1728. 
Principal. \ Interest. 



First 



P4(),0(K).()0 



1UL.\( AX. 

For the purpose of purchasing a market site and erecting modern 
market buildings thereon, a loan of 1*12,500 is hereby granted the 
municipality of Bulacan, payable in five equal annual installments 
due in one, two, three, four, and five years, respectively, from the 
date of the loan, together with interest, payable quarterly, at the 
rate of 4 per cent per annum. It is requested that the said amount 
be placed for disbursement to the credit of the provincial treasurer 
of Bulacan, who should be advised accordingly. This loan will be 
made from the fund created by Act No. 1749. The annual payments, 
including interest due, when collected, will be credited as follows: 



For the purpose of purchasing site and erecting market buildings 
thereon, a loan of 1*12,500 is hereby granted the municipality of Ligao, 
Province of Albay, payable in five equal annual installments due in 
one, two, three, four, and five years, respectively, from the date of 
the loan, • together with interest, payable quarterly, at the rate of 
4 per cent per annum. It is requested that the said amount be placed 
for disbursement to the credit of the provincial treasurer of Albay, 
who should be advised accordingly. This loan will be made from the 
friar lands bonds sinking fund created by Act No. 1749. The annual 
payments, including interest due, when collected, will be credited as 
follows : , 



Payments. 



First..-. 
Second - . 
Third _-. 
Fourth . 
Fifth ... 



Payments, 



Act No 


1749. 


Principal. 


Interest. 


P2, 500. 00 


P5()0. 00 


2. 500. 00 


400.00 


2, 500. 00 


300.00 


2, 500. 00 


200.00 


2, 500. 00 


100. 00 



For the purpose of purchasing a market site and erecting market 
buildings thereon, a loan of f*=15,000 is hereby granted the munic- 
ipality of Tabaco, Province of Albay, payable in five equal annual 
installments due in one, two, three, four, and five years, respectively, 



Act No. 1749. 
Principal. Interest. 



First P2,500.00 P500.00 

Second ' 2,5(K).00 4(K).00 

Third 2,500.00 3(K).00 

Fourth 2,500.00 i 200.00 

Fifth 2,500.00 100.00 



CAGAYAX. 

For the purpose of paying to the Insular Government the balances 
now outstanding on loans heretofore granted for public works and 
permanent improvements, a loan of 1*34,000 is hereby granted the 
Province of Cagayan, payable in seven installments, as follows, to- 
gether with interest, payable quarterly, at the rate of not to exceed 
4 per cent per annum: December 1, 1913, 1*5,000; December 1, 1914, 
f*5,000; December 1, 1915, 1*5,000; December 1, 1916, 1*5,000; De- 
cember 1, 1917, 1*5,000; December 1, 1918, 1*5,000; and December 1, 
1919, 1^4,000. It is requested that the said amount be placed for 
disbursement to the credit of the provincial treasurer of Cagayan, 
who should be advised accordingly. Twenty-three thousand eight 
hundred pesos of this loan will be made from the friar lands bonds 
sinking fund created by Act No. 1749 and ?10,000 from the gold 
standard fund created by Act No. 2083. The loan from the gold 
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standard fund will bear interest at the rate of 3 per cent per annum, 
and the loan from the friar lands bonds sinking fund created by 
Act No. 1749 will bear interest at the rate of 4 per cent per annum. 
The annual payments, including interest due, when collected, will 
be credited as follows: 



Payments, 



Act No. 1749. Act No. 2083. 

Principal. Interest. Principal. Interest. 



Dec. 1, 1913 , l»5,000.00 



Dec. 1 

Dec. 1, 

Dec. 

Dec, 

Dec 

Dec. 



1914- 
1915. 
1916. 
1917. 
1918. 
1919. 



5,000.00 i 

5,000.00 ; 

5,000.00 
3, 800. 00 



P952. 00 
752.00 
552.00 
352. 00 
152. 00 



P306.00 

306.00 

306.00 

306. 00 

PI, 200. 00 306. 00 

5, 000. 00 270. 00 

4, (XK). 00 120. 00 



( ITY OF BAC;i I(>. 

For the purpose of installing a sewer system, a loan of f*100,000 
is hereby granted the city of Baguio payable in ten annual install- 
ments due in one, two, three, four, five, six, seven, eight, nine, and 
ten years, respectively, from the date of the loan, together with 
interest, payable quarterly, at the rate of not to exceed 4 per cent 
per annum. It is requested that the said amount be placed for 
disbursement to the credit of the treasurer of the city of Baguio, 
who should be advised accordingly. Fifty thousand pesos of this 
loan will be made from the friar lands bonds sinking fund created 
by Act No 1749, and 1*50,000 from the gold standard fund created 
by Act No. 2083. The loan from the gold standard fund will bear 
interest at the rate of 3 per cent per annum, and the loan from the 
fund created by Act No. 1749 will bear interest at the rate of 4 
per cent per annum. The annual payments, including interest due, 
when collected, will be credited as follows: 



Payments. 



Act No. 1749. 



Act No. 2083. 



Principal, i Interest. Principal. Interest. 



First . _- 
Second _. 
Third--. 
Fourth .. 
Fifth - 
Sixth .. 
Seventh 
E srhth. 
Ninth 
Tenth-... 



P50,0()0.00 I P2,000.00 



P5, 000. 00 
5, 000. 00 
5, 000. 00 
5. (K)0. 00 
5, 0(K). (K) 
5, 000. (X) 
5, 000. (,0 
5, 000. (X) 
5, 000. 00 
5, 000. 00 



PI, 500. 00 

1, 350. (X) 

1, 200. (X) 

1, 050. (X) 

900. 00 

750.00 

6(X). 00 

450. 00 

3(X). 00 

150. (X) 



ILOILO. 

For the purpose of erecting a modern market, a loan of 1*^20,000 
is hereby granted the municipality of Pototan, Province of Iloilo, 
payable in five equal annual installments due in one, two, three, four, 
and five years, respectively, from the date of the loan, together with 
interest, payable quarterly, at the rate of 4 per cent per annum. 
It is requested that the said amount be placed for disbursement to 
the credit of the provincial treasurer of Iloilo, who should be advised 
accordingly. This loan will be made from the friar lands bonds 
sinking fund created by Act No. 1749. The annual payments, in- 
cluding interest due, when collected, will be credited as follows: 



Payments. 



First -. 
Second . 
Third - 
Fourth 
Fifth .- 



Act No. 1749. 
Principal. I Interest. 



P4,000.00 ■ 
4,000.00 

4,000.00 I 

4,000.00 I 

4,000.00 1 



P800.00 
640. 00 
480.00 
320.00 
160.00 



LAGUXA. 

For the purpose of acquiring a market site and erecting a modern 
market thereon, a loan of ^27,500 is hereby granted the municipality 
of San Pablo, Province of Laguna, payable in five equal annual 
installments due in one, two, three, four, and five years, respectively, 
from the date of the loan, together with interest, payable quarterly, 
at the rate of 4 per cent per annum. It is requested that the said 
amount be placed for disbursement to the credit of the provincial 
treasurer of Laguna, who should be advised accordingly. This loan 



will be made from the friar lands bonds sinking fund created by 
Act No. 1749. The annual payments, including interest due, when 
collected, will be credited as follows: 



First . - 

Second 

Third 

Fourth 

Fifth.- 



Act No. 1749. 



Payments. 



Principal. Interest. 



P5, 500. (X) 
5, 5(X). (K) 
5, 5(X). 00 
5.500.(X) 
5, 500. (X) 



PI. 100.00 
880. (X) 
660. 00 
440. (H) 
220. 00 



LKYTK. 

For the purpose of erecting a modern market and acquiring a site 
therefor, a loan of f*10,000 is hereby granted the municipality of 
Palo, Province of Leyte, payable in five equal annual installments 
due in one, two, three, four, and five years, respectively, from the 
date of the loan, together with interest, payable quarterly, at the 
rate of 4 per cent per annum. It is requested that the said amount 
be placed for disbursement to the credit of the provincial treasurer 
of Leyte, who should be advised accordingly. This loan will be 
made from the friar lands bonds sinking fund created by Act No. 
1749. The annual payments, including interest due, when collected, 
will be credited as follows: 



Payments. 



Act No. 1749. 
Principal. Interest. 



First -- 
Second 
Third - 
Fourth 
Fifth .. 



P2, (XX). (X) 
2,(KM).(K) 
2, 0(X). (K) 
2, (KH). (H) 
2, (XX). (M) 



P4(X). (X) 
320. (X) 
24(). 00 
160. (X) 
80. (K) 



PANCJASIXAN. 

For the purpose of erecting a modern market, a loan of 1*12,500 
is hereby granted the municipality of Calasiao, Province of Pan- 
gasinan, payable in five equal annual installments due in one, two, 
three, four, and five years, respectively, from the date of the loan, 
together with interest, payable quarterly, at the rate of 4 per cent 
per annum. It is requested that the said amount be placed for 
disbursement to the credit of the provincial treasurer of Pangasinan, 
who should be advised accordingly. This loan will be made from 
the friar lands bonds sinking fund created by Act No. 1749. The 
annual payments, including interest due, when collected, will be 
credited as follows: 



Payments. 



First -_. 
Second 
Third. - 
Fourth 
Fifth . . 



Act No 


1749. 


Principal. 


Interest. 


P2, 500. 00 
2,5(X).W) : 
2,5(X).(X) 
2, 5(X). (X) 
2,500.00 


P500. 00 
4(X). (X) 
300. (X) 
200. 00 
1(X). (X) 



For the purpose of purchasing a market site and erecting a modern 
market thereon, a loan of 1*9,000 is hereby granted the municipality of 
Rosales, Province of Pangasinan, payable in five equal annual install- 
ments due in one, two, three, four, and five years, respectively, from the 
date of the loan, together with interest, payable quarterly, at the rate 
of 4 per cent per annum. It is requested that said amount be placed 
for disbursement to the credit of the provincial treasurer of Pangasi- 
nan, who should be advised accordingly. This loan will be made from 
the friar lands bonds sinking fund created by Act No. 1749. The 
annual payments, including interest due, when collected, will be cred- 
ited as follows: 





Payments. 


Act No 
Principal. 


1749. 
Interest. 


First- 




PI, 800. 00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 . 


P360 00 


Second - - - . 


288 (K) 


Third . 


216 00 


Fourth 

Fifth .. ... 


144.00 
72 00 
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For the purpose of purchasing a market site and erecting a modern 
market thereon, a loan of i*22,000 is hereby granted the municipality 
of Dagupan, Province of Pangasinan, payable in five annual install- 
ments due in one, two, three, four, and five years, respectively, from 
the date of the loan, as follows, together with interest payable quar- 
terly, at the rate of 4 per cent per annum: First year, f*3,000; second 
year, f»=3,500 ; third year, f*4,500 ; fourth year, 1*5,500 ; and fifth year, 
1*5,500. It is requested that the said amount be placed for dis- 
bursement to the credit of the provincial treasurer of Pangasinan, 
who should be advised accordingly. This loan will be made from the 
friar lands bonds sinking fund created by Act No. 1749. The annual 
payments, including interest due, when collected, will be credited as 
follows: 



from the fund created by Act No. 1-749. The annual payments, includ- 
ing interest due, when collected, will be credited as follows: 



Payments. 



Act No. 1749. 
Principal. Interest. 



First P3,000.(K) ^ P880.00 

Second _ . 3, 500. 00 i 760. 00 

Third _ _. 4,5(K).()0i 620.00 

Fourth 5,5(K).(X) , 440.00 

Fifth _ _ 5.5(K).00 I 220.00 



SAMx\R. 

For the purpose of purchasing a market site and erecting modern 
market buildings thereon, a loan of 1*15,000 is hereby granted the 
municipality of Calbayog, Province of Samar, payable in five equal 
annual installments due in one, two, three, four, and five years, re- 
spectively, from the date of the loan, together with interest, payable 
quarterly, at the rate of 4 per cent per annum. It is requested that 
the said amount be placed for disbursement to the credit of the provin- 
cial treasurer of Samar, who should be advised accordingly. This 
loan will be made from the friar lands bonds sinking fund created by 
Act No. 1749. The annual payments, including interest due, when 
collected, will be credited as follows: 

Act No. 1749. 
Payments. 

Principal. Interest. 

First : P3,0(K).0() P600.00 

Second . _ ..._ . _ ' 3,000.00 480.00 

Third _.. ..... ... 3,0(K).00 36().(H) 

Fourth . 3,0(X).(K) 240.00 

Fifth ._ 3.0(H).00 120.(X) 



TAYABxVS. 

For the purpose of constructing a water system a loan of 1*15,120 
is hereby granted the municipality of Sariaya, Province of Tayabas, 
payable in five annual installments due in one, two, three, four, and five 
years, as follows, from the date of the loan, together with interest, 
payable quarterly, at the rate of 4 per cent per annum: First 
year, nO,000; second year, 1*1,280; third year, 1*1,280; fourth year, 
1*1,280; and fifth year, 1*1,280. It is requested that the said amount 
be placed for disbursement to the credit of the provincial treasurer of 
Tayabas, who should be advised accordingly. This loan will be made 
from the fund created by Act No. 1749. The annual payments, 
including interest due, when collected, will be credited as follows: 



Payments. 



First .-. 
Second 
Third -- 
Fourth 
Fifth.. 



Act No 
Principal. 


1749. 
Interest. 


1 

pio,ooo.oo ! 

1,280.00 
1,280.00 
1,280.00 
1, 280. 00 


P604. 80 

204. 80 

153.60 

102. 40 

51.20 



For the purpose of erecting a modern market and acquiring a site 
therefor, a loan of 1*12,500 is hereby granted the municipality of 
Sariaya, Province of Tayabas, payable in five equal annual install- 
ments due in one, two, three, four, and five years, respectively, from 
the date of the loan, together with interest, payable quarterly, at the 
rate of 4 per cent per annum. It is requested that the said amount be 
placed for disbursement to the credit of the provincial treasurer of 
Tayabas, who should be advised accordingly. This loan will be made 



Payments. 



First . - 
Second 
Third. 
Fourth 
Fifth - 



Act No. 


1749. 


Principal. 


Interest. 


P2, 5(H). 00 ; 
2, 5(H). 00 \ 
2, 5(H). (X) 
2. 5(H). (X) i 
2, 5(X). tH> j 


fbOO. (X) 
4CX). (H) 
3(H). (H) 
2(H). (H) 
1(X). (HI 



FOREIGN EXCHANGES. 



It is learned from the report of the chief engineer and secretary 
public works department. United Provinces, India, that the section 
from Partabgarh to Badshahpur has been raised and metalled. The 
distance on the official map scales 25 miles (40 kilometers). This 
completes the direct route from Lucknow to Benares, a distance of 
about 200 miles (322 kilometers). 

The total length of metalled and unmetalled roads maintained in 
the United Provinces, by general and local governments, was 32,836 
miles (52,854 kilometers), of which 155 miles were new metalled. A 
note following this item in the report shows that some Rs. 71,917 
(1*51,866) were spent on arboricultural operations covering a length 
at the beginning of the year of 1,967 miles of avenues, with 85 miles 
of avenues planted. The number of new trees was 30,472. 

The report also notes that — 

The water supplied at the eight large waterworks stations in the 
provinces was kept up to the usual high standard of purity. 

In most of the larger cities of these provinces, such as Agra, 
Allahabad, Benares, Cawnpore, and Lucknow, where waterworks in- 
stallations have existed for some years, the demand for water is now 
in excess of the supply and all these municipalities are busy simulta- 
neously with schemes for extensions and improvements. The smaller 
municipalities are also making demands for water-supply schemes, the 
advantages of which seem to be now thoroughly appreciated. Not 
many years ago sanitary proposals, whether for drainage or water 
supply, were looked on with suspicion or indifference. 

The department has completed the installation of electric light in 
the famous Taj Mahal and its grounds at Agra. The work was care- 
fully arranged so it would not affect the appearance of the ancient 
mausoleum in any way and it is now difficult to detect that electricity 
is the illuminating agent in the main building. 

We note from the administration report, 1911-12, of the director 
of public works, Ceylon, that the department maintained during the 
year 3,874 miles (6,237 kilometers) of road. Of this 79 per cent was 
metalled, 13 per cent gravelled, and 8 per cent natural road. 

We quote the following: 

The general average (cost of maintenance per year) throughout the 
colony was: Metalled roads, Rs. 674 per mile (1*271 per kilometer); 
gravelled roads, Rs. 285 per mile (1*115 per kilometer) ; and natural 
roads, Rs. 80 per mile (1*32 per kilometer). 

The roads generally have been maintained in a good state of repair. 
Some of the roads in the western, central, northern, northwestern, and 
north-central provinces were considerably damaged in places by the 
exceptional floods of December, 1911, and January, 1912, but as a rule 
traffic was only intrrupted for a few days. 

The more general use of steam rollers has been attended with satis- 
factory results. There are now twenty-seven 6-ton and six 4-ton 
rollers in use and provision has been made in the supply bill for 1912- 
13 for the purchase of twelve additional ones. 

Some interesting notes of water-supply projects are at hand in the 
annual report, 1911-12, of the chief engineer, public works depart- 
ment, Madras Presidency, India, from which we quote the following: 

Saidapet water-supply scheme. — In * * * August, 1910, gov- 
ernment sanctioned the further investigation of a scheme of water 
supply for the town of Saidapet. This town * * * has increased 
in importance of late years, owing to its favor as a residential quarter 
for government and mercantile employees in offices in the city (Ma- 
dras). * * * r^Yie want of a good water supply has been much felt 
by the inhabitants, as many of the wells in the neighborhood are 
brackish and others liable to contamination. 

The investigation took the form of a large number of borings in 
the area adjoining the right bank of the river Adyar immediately 
above the town and pumping tests of yields from experimental wells. 
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An area of sandy subsoil was found during the investigation which 
was apparently due to the old course of the Adyar. The tests for qual- 
ity and quantity having been considered satisfactory, a scheme was 
drawn up in detail consisting of a gallery 300 feet long with bottom 
level 25 feet below ground, a pumping station containing two suction 
gas engines, to work on charcoal brought by canal from Nellore, and 
triple plunger geared pumps, a 9-inch cast-iron rising main, an elev- 
ated masonry reservoir in the center of the town, and the usual cast- 
iron distribution pipes and 21 fountains. 

The scheme provides a supply at the rate of 15 gallons -per head 
for 25,000 people, the present population being about 15,000. 

The cost of the scheme as described was estimated at 1.9 lahks of 
rupees (f*123,872) with annual working charges Rs. 5,159 (f*^3,372). 

Ramesvaram water simply. — Ramesvaram being an island of great 
sanctity to the Hindu population of India, is annually resorted to by 
many thousands of pilgrims from all parts of the Empire. 

The island is a sandy one and contains in most parts areas with 
the subsoil impregnated with sea salt. 

A sanitary survey of the island having been made, it was dis- 
covered that about 2 miles to the south of the temple and village of 
Ramesvaram and near a temple called Amman Koil there was an area 
2 square miles in extent which formed a saucer-shaped depression 
surrounded by the sea and the wind-swept sand dunes. 

Borings in this area showed that the subsoil water was fresh to a 
depth of 40 feet, but these borings also showed that the sand was of a 
very fine nature, apparently similar to that found in the sand dunes 
in the Netherlands. 

After much consideration, a scheme was drawn up for putting down 
12 wells at considerable distances apart, the water from which would 
be electrically pumped into stoneware pipe drains leading to a central 
well, whence it would be pumped to the town by triple-plunger pumps 
driven by oil engines. 

These same oil engines drive from a countershaft dynamos to pro- 
vide the electric power for the wells. 

The investigation and drawing up of this scheme have been 
* * * under the direction of the sanitary engineer. The estimated 
cost of the scheme for supplying 15,000 people with 10 gallons per head 
daily was 2 lahks of rupees (f*^i29,800) with working expenses Rs. 
9,740 (f*6,322). 



The following items included in the foregoing total are over and 
above the work required in the plans and specifications: 

Waterproofing columns, V)alustrades, petlestals, and exterior ornamental work ... P325.00 

38 square meters tile, at P4, in presidents oflice 152.^0 

Foundation tests 545.79 

Blackboards in concrete in place of hyloplate specified at an extra cost of 

approximately 620.00 

Total 

Surcharyre 



Cirand total 



1.642.79 
131.42 

1.774.21 



(;<)Vi:uM>u siLZKii and iu)\1)s. 



Gov. William Sulzer, of New York, in his inaugural address, as to 
roads, said: 

We know that good roads, like good streets, make value of farm 
lands, facilitate transportation, and add nabitation along them most 
desirable; they enhance the untold wealth to the producers and con- 
sumers of the country; they economize time, give labor a lift, and 
make millions in money; they save wear and tear and worry and 
waste; they beautify the country and bring it in touch with the city; 
they aid the social and religious and educational and the industrial 
progress of the people; they make better homes and happier firesides; 
they are the avenues of trade and agencies of speedy communication; 
they mean the economical transportation of marketable products — the 
maximum burden at the minimum cost; they are the ligaments that 
bind the country together in thrift and industry and intelligence and 
patriotism; they promote social intercourse, prevent intellectual stag- 
nation, and increase the happiness and prosperity of our producing 
masses; they contribute to the greatness of the city the glory of the 
countiy, gi\e employment to our idle workmen, distribute the neces- 
saries of life — the products of the fields and the forests and the 
factories — encourage energy and husbandry, inculcate love for our 
scenic wonders, and make mankind better and happier. 
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GENERAL ITEMS. 

COST OF TITF IMVFJISITY IT AT.L, MANILA. 

The University Hall was completed and accepted by the Board of 
Regents on June 2, 1913, exactly three hundred days after authority 
had been given to construct the same by administration. 

The additional 1*2,230.86 shown in the following figures is accounted 
for by the extra work that is actually in the building at the present 
time and the fact that, owing to the congestion of the steel market in 
the States, the Atlantic, Gulf and Pacific Company, contractors for 
the structural steel used in the University Hall, required an additional 
sum of f*^l,500 over and above the original amount agreed upon, 
namely, f*30,000 to get the steel here on time. 

The following itemized statement shows in detail the cost of the 
various features: 



Expendi- 
tures. 



Plans and specifications . 

Foundation tests 

Materials 

Salaries 



Labor 

Inspection _ _ . 

Rental of equipment 

Incidentals: 

Ice and water . 

Lights 

Stationery 

Telephone- _ . 

Miscellaneous 

Subcontracts: 

Electrical power (Manila Electric R. R.) 
Electrical installation (Germann & Co.) 



', 223. 83 
545.79 
. 584. 47 
, 754. 40 
, 288. 32 
, 274. 25 
, 951. 80 

44.93 

129. 20 

18.29 

81 94 

611.30 



833.99 
,140.00 

Plumbing (Henry Musser) __ ... 14,274.00 

' 86L98 

733. 23 
982. 00 
964.00 
420.00 
815.00 
785. 11 
825.00 



Interior trimming (Jane D. Loper) . 

Granolithic tile (Barretto, Machuca «& Co.) 

Wrought-iron and brass work (Chua Ke) _ 

Metal ceiling (American Hardwareand Plumbing Co.) . 

Columns and brackets ( Y. Machuca) 

Structural steel (Atlantic, Gulf and Pacific Co.) 

Roofing tile (Barretto, Machuca, & Co.) 

Fill (Manila Electric R. R.) 



1,1 
10,: 



20 J 
1,' 

1, 

3,' 
31,1 

2,' 



Total 233,142.83 

Surcharge 18,651.42 



Grand total : 251,794.25 

I 



[Continued from No. 1, volume 2.) 

Monday, February 10, 1913. 

In the morning, an automobile inspection trip was made through 
the Province of Rizal, taking in the Pasay-McKinley, Pasig-Montal- 
ban, and Taytay-Antipolo Roads. 

At 1.30 p. m. the meeting was called to order by Mr. E. P. Shuman, 
division engineer, and the following subjects were mentioned for dis- 
cussion: 

1. Driving reenforced-concrete piles. 

2. Methods to be used in acquiring required road right of way, 

3. Discussion of Quarterly Bulletin. 

4. Collapsible bridges. 

5. Road diagram. 

6. Automobile law. 

7. Individuals desiring to open irrigation ditches across a 

public road. 

8. Method of payment of camineros. (As a part of* the road 

maintenance discussion.) 

9. Protection of road shoulders. 

10. Renting of bureau equipment, and whether provinces should 
pay rental while equipment is lying idle, due to bad 
weather, etc. 

DRIVING REENFORCED-CONCRETE PILES. 

Mr. Agcaoili. I believe the only way to determine the required bear- 
ing is by loading. Drive a few piles and note the penetration during 
the driving and then load them ; every time you drive a pile which acts 
differently, place another load on it. 

Mr. Clark. In regard to concrete piles, when work is done by 
administration it is costly to get a plant, etc. I think the secret of 
driving them is to get a complete plant before starting, including a 
pump of sufficient force to run out the large gravel. The matter of 
investigation should be gone into very carefully and no concrete-pile 
bridge should ever be placed wherever bowlders are encountered. If 
sand, or material of that kind which can easily be jetted, is encount- 
ered, a concrete-pile bridge should be very successful from an econo- 
mical standpoint. The cost of jetting down the first few piles is very 
great. I believe in one place it took ten days, to put a pile down and 
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in another place fifteen days, and the pile is not down yet. To prevent 
the piles from cracking when being driven, an iron band should be put 
around the top and about 15 or 16 inches of rope coiled on the top 
and an iron band on top of that. 

Mr. Sylvester. For the benefit of those desiring information on 
the subject, in Ilocos Norte we had a bridge location especially fitted 
for a concrete-pile bridge — no bowlders, very little coral. For each 
bent we drove two guide piles at either end and then bolted a frame- 
work, made of 6 by 6 stuff, to those two guide piles. This frame- 
work gave spaces at proper distances for the piles — did not allow of 
any chance for the piles to turn. We found we could drive them 
exactly in line. In going down we found that the sand box was no 
good. So we took some rice sacks, cut them up, and made a pad 
about 15 inches in thickness; we then went out into the bushes, cut 
some poles about 4 feet long, put a ring at each end to keep them 
from breaking, and tied the sack pad to that. We then could drive 
with a 6 or 8 foot drop without cracking the piles. I think that piles 
that are going to be driven should have some reenforcement at the 
top. 

Mr. Vance. In my opinion, I do not think concrete piles should 
ever be considered unless we are absolutely certain as to what 
material we are to go through and where it ends. I do not think 
concrete piling should ever be put in where it depends on frictional 
bearing alone. It should rest on something solid at the bottom. There 
is no way of telling the bearing power by hammering. 

Mr. Smith. In my province we had a river bed of sand and clay 
about 10 meters in thickness, and I could have lost my pile if I was 
to lower it by jetting without driving. I drove the pile about 1 meter 
above the required elevation and when I got that elevation I caught 
hold of the pile at the top and could shake it. So I pulled off my 
clothes and went down alongside the pile and found a void completely 
around the pile. The material was of such a nature that it would not 
stand up. So to remedy this, I made a chute out of four pieces of 
timber and put sand in it. After putting in the sand we let it 
stand for twenty-four hours without hammering and after the twenty- 
four hours were up we put six blows on it, according to the Engineer- 
ing News formula and got 2 tons more than what was required. Skin 
friction had developed the necessary bearing power. 

Mr. Harrison. In regard to the question of skin friction, I think 
Mr. Vance is in error. In Bulacan we were driving wooden piles 
which developed skin friction as high as 20 tons to the pile. Of 
course, if ordinary wooden piles will develop 20 tons, it is absurd 
to suppose that a concrete pile would not develop considerably more. 
These piles are resting in nothing but light sand that can be handled 
with a pick and shovel and are showing up much more than a satis- 
factory carrying power. The idea that a concrete pile should not 
be used unless resting on something solid has no standing in actual 
practice. 

Mr. Carpenter. I would like to ask just what equipment is re- 
quired to drive a concrete pile. 

Mr. Harrison. The ordinary equipment consists, in the States, 
of a large pile driver and a water jet. (There they use a single 
jet which is fed by a centrifugal pump. I understand they use a 
double jet here.) They use a single jet through the center of the 
pile, 3,000-pound hammer, and fall ranging from 4 to 8 feet in 
jetting down through sand and clay — sand is much easier. The 
equipment consisted of an ordinary derrick with a steam equipment 
and a steam pump to handle the water. 

Mr. Smith. In many places along the coast of the Ilocos Provinces 
one encounters a hard strata of coral, commonly known as ''finger 
coral." On top of this coral strata is about 18 inches of well- 
compacted coral, and it was impossible for me to get the jet through; 
also impossible to drive the pile. By taking a 2i-inch pipe and 
measuring the distances for each bent, I placed the pipe where each 
pile went and driving it down to hard crust and jetting the soil out 
from the pile and drilling a hole about 8 inches into the coral crust, 
I placed a stick of dynamite and blasted the coral out and after 
doing that the pile went down very nicely. 

Another thing in regard to jets used. I do not think the core jet 
is a good proposition. I do not approve of it. I used two jets, 
putting one on each side of the pile. 



Mr. Harrison. The core jet is used in the States, usually only 
on a specially designed pile. Where the jet is forced down through 
the center of the pile there is considerable waste, but when used 
along side the pile it is said to work very well, indeed. 

The impression seems to prevail that a sand cap is necessary. The 
practice of driving piles directly from the hammer with a wooden 
block and light sawdust cushion between the driver and the hammer 
and where the driver is from 3,000 to 4,000 pounds in weight under 
a short fall very good results have been obtained in some places. 
There have been investigations to show that the ordinary pile formula 
can be used in computing the bearing power of a pile. 

Mr. Root. In Ilocos Sur we have had quite a number of concrete- 
pile projects. We have been having considerable trouble in getting 
the piles down, due to the class of material found in the river bed, 
which consists of sand and gravel, and a jet did not work. We could 
get it down about 2 meters and that is as far as we could go. We 
tried excavating 2 meters and then driving the piles another 2 
meters and got them down only 4 meters and that has not proved 
altogether satisfactory. The water comes into the gravel so fast 
that it requires a centrifugal pump in order to excavate 2 meters. 
And then, again, as we got down the pressure on the pipe becomes 
so much greater that it becomes much harder to get the pile down. 
You can drive, without excavating, about 3.3 meters; but if you 
excavate 2 meters and then start to driving you can go about 4 
meters. We found that by using a sand cap it helps matters some- 
what, but is not altogether satisfactory yet. 

Mr. Austin. I would like, if possible, to see it determined in 
what class of earth concrete piles should be constructed. In sub- 
mitting bridge data some district engineer might recommend one type 
of bridge, I might recommend another type, and someone else might 
recommend still another type. 

Mr. Henry. I think that if the district engineers, in submitting 
recommendations as to the type of bridge, get the borings properly 
made and show the conditions as they actually exist that the bridge 
division will decide to the satisfaction of most everyone as to the 
type of bridge to be used. 

As I understand it, this discussion is to get what benefit we can 
from the experience of district engineers and not to decide absolutely 
what we are to do, because this construction is new in the Philippines. 

With regard to Mr. Root's experience, I desire to state that the 
size of the gravel in the gravel bed he refers to runs as high as (J 
inches and that is the reason, in my opinion, that a small jet was not 
satisfactory in sinking the piles. 

Mr. Harrison. I would like to ask, what would be the result if an 
attempt were made to clear the line of the piles by dynamiting down 
under them? 

Mr. Clark. I know of a case where there was a layer of about 2h 
meters of hard gravel. We shattered it with dynamite, lifted the 
pile to the top and let it drop; it dropped 6 meters and that pile 
has never been raised or lowered. 

Mr. Austin. With the exception of the information given by 
Messrs. Smith and Clark, the method of driving piles with a sand 
cap is plainly defined in every engineering magazine. While dis- 
cussing this matter I would like to know in what class of soil should 
we attempt concrete-pile construction. I know this to be a fact; it 
is on record in this oflfice: I recommended a certain type of bridge 
for a certain locality, the bridge engineer recommended another type, 
and the division engineer another type. You must have borings and 
you must recommend the class of structure. 

Mr. Barry. In my opinion, it is not all a case of the class of soil. 

Mr. Clark. The height of the bridge is another thing. 

Mr. West. There is one particular situation which appears to be 
all right for concrete-pile construction and that is in a place where 
you do not find any gravel, where you have a sand or mud bottom, in 
an estero or tidal stream, localities where there is no current. The 
most economical span, apparently, is 7 meters, according to the bridge 
division. I have found that this span is too short for swift streams; 
it causes the stream bed to wash. There are other conditions which, 
of course, require special investigation before you can decide whether 
to put in a pile bridge or not. 
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METHODS OF ACQUIRING NECESSARY ROAD RIGHT OF WAY. 

Mr. Smith. During the past four years I have constructed 40 
kilometers of road, and up to the present day I have not spent 1 
cent for right of way. In localities where I thought it would be 
difficult to get the required right of way I found it to be a very good 
proposition to employ a native right of way agent who lived in that 
locality and who had some influence and standing. By doing that 
I have never encountered any difficulty in getting the required right 
of way. 

Mr. Tansill. The difficulties which have confronted us in recov- 
ering right of way on previously established public highways have 
been, in my own opinion, more apparent then real. This by reason 
of the fact that the conditions under which we labor and the laws 
pertaining to public roads in the Philippine Islands are widely 
different from those in the United States, and the methods necessary 
for a successful accomplishment here are not always the methods 
which the great majority of our engineers have successfully applied 
in the United States. These differences are, broadly, in the United 
States : 

1. Generally speaking, a uniform of right of way on all public 
roads has been taken; and 

2. With the single exception of (I believe) Kansas, and may be 
one or two other States, the right of way of public roads in the 
United States is in the nature of an easement, imposed upon the 
necessary land area upon which to construct the public road. 

To secure this easement, either by mutual agreement or expro- 
priation, reimbursement was made the owner. When the road, how- 
ever, was abandoned, the property lines of the adjacent owners are 
diverted to their original lines, generally the center line of the road. 

Conditions in the Philippine Islands, however, are: 

1. The width of right of way on roads is not uniform. The actual 
width is variable, depending absolutely upon the grade and the type 
of cross section. 

2. The fee of all public roads in the Philippine Islands is vested 
in the State. In other words, the right of way in the Philippine 
Islands of all public roads is possessed in title of fee simple by the 
State. 

Here, moreover, public roads become part of the public domain, 
specifically called public utilities, ownership of which may not be 
conveyed except by specific action of law, and no title by prescription 
may lie against a public utility by virtue of possession by any 
individual, by reason of the fact that such possession is illegal and 
may exist only through toleration or by reason of ignorance of such 
possession on the part of the properly constituted authority. The 
commission whose labors resulted in the Treaty of Paris was well 
aware of the peculiar conditions existing in Spanish territory and 
article 8 specifically provides that in the Philippine Archipelago 
all the buildings, wharves, barracks, ports, structures, public high- 
ways, and other immovable property, which in conformity with the 
law, belongs to the public domain and as such belonged to the Crown 
of Spain is ceded. The necessity for such enumeration was so well 
recognized that while in article 3 of the Treaty of Paris, Spanish 
sovereignty was ceded, the cession of property actually owned in 
title of fee simple by the Spanish Crown was reserved for article 8, 
a clear distinction being made between the cession of property and 
sovereignty by Spain. This absolute previous ownership of property 
by Spain was further recognized by our own lawmakers. With 
special reference to public utilities. Act No. 496, as amended by Act 
No. 2011, provides in relationship to Torren's titles duly issued 
pursuant to a decree of registration and hold against every sub- 
sequent claimant, the area so described and defined, with the exception 
of the incumbrances noted on the certificate of registration and any 
of the following incumbrances which may exist, namely, "any public 
highway, way, private way established by law, or any Government 
irrigation canal or lateral thereof where the certificate of title does 
not state that the boundaries of such highway, way, or irrigation 
canal or lateral have been determined." Instructions previously 
issued to all district engineers have been in sufficient detail to put 
you all in possession of all facts necessary to understand thoroughly 
the exact manner in which any width of right of way determined 
upon may be defended. The cross section upon which to determine 



right of way width has been thoroughly covered by detailed instruc- 
tions previously issued and which are still active. All instructions 
which have been issued in relationship to right of way matters have 
been issued upon the interpretation of existing law as approved by 
the legal department of the Insular Government. I have no doubt 
myself of the absolute right of Government in recovering right of way 
on roads constructed prior to 1898. Neither have I any doubt that 
if these matters are properly presented to the courts of the country 
that the position taken by the representatives of this Bureau will 
be sustained. Neither have I any doubt that the title of ownership 
ceded by Spain is as clear and free'^from flaws in the case of the 
Manila-Malabon Road as it is in the case of Fort Santiago. There are 
various ways, however, in securing one's rights, and among those 
various ways the one which should be resorted to as the final and last 
resource, is going to court. The Bureau of Public Works is purely a 
construction organization. Its duties in every branch are constructive 
and not destructive. Its work is visible and apparent to all and results 
in profits and benefits to all the citizens of these Islands. This 
being so, there can be no doubt but that not only is the actual support 
and cooperation of officials conducive to efficiency, economy, and 
progress, but also kindly support and cooperation on the part of all 
citizens is an incalculable asset of the Bureau and increases the 
actual efficiency of the local representatives manyfold. To secure 
this asset a procedure of tact, of consideration, of courtesy, and 
of explanation to all will secure far greater results than a drastic, 
harsh, inconsiderate enforcement of the actual rights of the Govern- 
ment. The success which the district engineers have had in securing 
not only the area of right of way previously encroached upon by 
adjacent land owners, but new right of way as well, without the 
necessity of expropriation proceeding or a drastic enforcement of 
law has been most creditable to the individuals concerned. These 
results have been secured by the personal efforts of the men in the 
field and while annoyances and delays, in some cases expensive, have 
arisen, nevertheless, taken as a whole, the results accomplished have 
been economical from an actual viewpoint of money spent, to say 
nothing of the personal good feeling retained of those through whose 
neighborhood roads have been constructed. It should be remembered, 
however, that difficulties which have arisen in the past and those 
which may arise in the future will be limited to those cases in which 
surveys were made prior to the present arrangements of reserving 
a legal width of right of way, this arrangement applies to both 
Government surveyors and to those private surveyors duly authorized 
to make surveys. So, while our annoyances and in many cases 
handicaps have been considerable in the past, we should remember 
that these annoyances and handicaps will grow less and less, as the 
greater part of the surveys approved prior to the issuance of present 
instructions were along roads which have been already constructed. 
No difficulties may be anticipated in relationship to surveys which 
have been approved during the last two years, as in every case a 
sufficient width of right of way on all existing public roads has 
been reserved. While it is my opinion that even though Government 
road right of way is included in and covered by duly registered 
Torren's title, the title is not applicable to that area actually belonging 
to the public road. Nevertheless, to enforce this against the alleged 
owner, court proceedings are necessary, and court proceedings are 
the one thing this Bureau has no desire to indulge in. • Therefore, 
in spite of annoyances, in spite of delays, in spite of handicaps, 
and in spite of any extra cost which may some time arise, the most 
satisfactory policy which the district engineer can adopt is a policy 
of explanation and conciliation in an endeavor to secure from any 
alleged claimant the area necessary for road purposes. The law 
under which the policy of the Bureau of Public Works in relation- 
ship to regaining right of way on all established public roads was 
formulated is a royal order dated May 21, 1868. A thorough examina- 
tion was made into all the records on file in the division of archives 
of the Executive Bureau, prior to the promulgation of the bureau 
policy in such matters, and this order was chosen by reason of the 
fact that in case of question the claims of the Government could 
be shown to be less in almost every respect than actual rights in the 
premises. It should be noted that roads in the Philippine Islands 
are divided into three classes — first, second, and third class — with 
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shoulder or actual roadway width of 8 meters for first-class, 6 meters 
for second-class, and 5 meters for third-class, under the provisions 
of the royal order above mentioned. This royal order, however, was 
amended by the Road Law of 1886 in which the width of roads 
was changed to first-class 8 meters, second-class 7 meters, and third- 
class 6 meters. The reasons why the order of 1868 was adopted 
was the fact that it was not known then, neither is there a possibility 
of knowing now, whether or not in every case the actual roadway 
width as specified by the Road Law of 1886 was made effective in 
every instance throughout the Philippine Islands. There could, how- 
ever, be no doubt but that the royal order of 1868 was made effective 
throughout the Islands. The claims which the Government has made 
in every single case have been probably less than could have been 
actually secured by process of law. One instance, at least, in which 
the Bureau was enjoined when endeavoring to secure an actual road- 
way width of 6 meters was finally determined by the court in accord- 
ance with the provisions of the Road Law of 1886 giving the 
Government an actual roadway w^dth of 8 meters instead of 6 
previously claimed, and for which 6-meter roadway every possible, 
feasible endeavor had been exhausted to secure. Invoking the law, 
therefore, may be a greater boomerang against the alleged owners 
than against the Government. Our endeavor is to secure, or rather 
recover, the width of right of way necessary for the construction 
of the original type of cross section adopted by the Spaniards, and 
as the title of this area is vested in the Government upon this right 
of way, we are unquestionably authorized to construct any type of 
cross section which the Bureau may adopt. You will all remember 
that in practically every instance in which objections have been made, 
such objections were based on the fact that the type of road being 
reconstructed was not in accordance with the original Spanish type 
of cross section. In other words, the determination of the legal 
width of right of way should be based upon the type of cross section 
used during the Spanish administration. Then, when this is secured, 
we are fully authorized to construct any type of structure which may 
be approved. As an example, if a road proved to be a second-class 
road and was constructed during the Spanish administration, with 
the 1-meter grade, with slopes of 2:1, with a 1-meter berm, and a 
ditch cross section of 2 meters, the actual legal width of the right 
of way at this point would be 16 meters. Upon this right of way 
we could construct a road with a ditch cross section of 4 meters, 
grade of one-half meter, slope of 2:1, and an actual roadway width 
to 10 meters, and still occupy no more right of way than that 
previously occupied and actually owned by the State. When the 
actual right of way width as formerly acquired by the State has 
been finally fixed and when it is considered advisable to survey this 
right of way by an actual metes and bounds survey, such survey 
should be done by the representative of the Bureau of Lands, that 
all the requirements of the Court of Land Registration may be 
complied with. This survey, however, would necessitate a very con- 
siderable expenditure of funds and under the present financial 
condition of the Islands, funds expended in actual construction result 
in far greater benefit to all than if expended in securing right of 
way. Actual possession by the Government is, in my own opinion, 
a sufficient title. Possession, however, when secured should be 
guarded, as I think all people are prone to encroach upon his neighbor's 
property, and more especially when that neighbor happens to be the 
State. Eternal diligence is necessary after the right of way has 
been secured to prevent encroachment. 

Q. Can a district engineer be appointed by the Director of Lands 
to make surveys? 

A. Yes; a district engineer can be appointed and authorized to 
make surveys, although in my own opinion the rules and regulations 
of the Bureau of Lands are so great that I think it will be asking 
too much of our engineers to learn all of them, and I have never yet 
seen a survey accomplished by an engineer of this Bureau that would 
hold water when presented for approval prior to submission for 
registration. 

Q. In case of encroachment when right of way has been acquired 
by consent of the abutting land owners, but where the matter is 
not a matter of written record, is it possible to defend the right of 
way by any process of prosecution for infringement? 
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A. The establishment of a- structure which constitutes a road is, 
as a rule, sufficiently marked to indicate its necessity and define its 
boundary, and encroachment on this is liable to prosecution. 

Q. In regard to the opinion of the Attorney-General sent out with 
Circular No. 173 in 1908, will that opinion hold good now? 

A. Yes; however, all legal opinions are based on stated conditions 
or facts; and if a decision is rendered contrary to his written opinion 
he concludes that conditions which actually developed were not those 
assumed when he wrote his opinion. 

Q. In regard to fixing a right of way width of 15 meters, I think 
that if some order were issued by the Director of Public Works 
saying that it was the policy of the Bureau to secure this uniform 
width of right of way, that would be sufficient, without having to go 
throup-h any legal process. 

A. It is not assumed that any difficulty will arise in the future, 
as the surveyors of the Bureau of Lands are under drastic orders 
to reserve a 15-meter right of way in all future surveys. The 15- 
meter right of way was fixed on this basis: That the Director of 
Lands did not have the opportunity and neither did this Bureau have 
a suflRcient number of technical men to actually fix the limits on 
our own right of way and they simply decided on a 15-meter width 
which would be applicable in perhaps 80 per cent of the cases; the 
remaining 20 per cent would have to be handled independently as 
they arose. 

Mr. Westerhouse. In the matter of right of way, the Bureau 
of Public Works cannot afford to be itching for an opportunity to 
bring about a test case; that is exactly what we do not want. Public 
highways are for the people and not for the Bureau of Public Works, 
and I am sure that if the Director were here he would tell you that 
it will be far more creditable to the district engineer — and he is being 
given credit for it every day — to secure the necessary width of right 
of way without the necessity of bringing about any test case. As 
a Bureau, the officials of the central organization are entirely de- 
pendent and rely entirely on the ingenuity and influence of the 
district engineer to handle each case locally. Why, if a provincial 
governor were to ask of me that I show him executive authority, 
legal authority, or any other kind of authority, I would make it 
clear to him that he had the authority; that as a Government official, 
and especially as governor of the province, the Central Government 
expects him to exercise that authority, and assist the district engineer 
for the benefit of the public in securing the necessary right of way 
width. It is entirely a question of government, not a question of 
legal right or what you can establish in court. The question is to 
secure such rights for the people as may be to their best interests. 
On a larger scale, you might say that the Philippine Islands, as a 
whole, occupy the same position toward the National Government. 
There is no one who can state definitely just what the legal rights 
are, nor what right might be established in the way of relations 
between the Philippine Islands and the Insular Government. I think 
these are largely matters of administration and for the time being 
you may find it necessary to concede points in order to eventually 
accomplish your ends. 

I believe the discussion might as well close on the question of 
right of way, because any definite action that this conference might 
take or should desire to take would be of no avail. As I understand 
it, the matter was brought up for discussion largely to determine 
just what attitude should be taken and to what extent we should go. 
We will continue to do in the future as we have done in the past; 
we are going to rely on the district engineer. In the past the district 
engineer has been accomplishing some wonderful results along these 
lines that not only the officials of this Bureau, but the officials of 
the entire Insular Government, are entirely satisfied with, and we 
are simply asking you to continue your efforts along the same line 
and so long as we encounter no more serious difficulties than we have 
encountered in the past, I assure you that every one will be satisfied. 

QUARTERLY BULLETIN. 

Mr. Shuman. I think the Bulletin is an important publication 
and I know it is the wish of the chief division engineer, as well as 
the Director, that every engineer take a personal interest in it and 
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contribute articles for publication. We would like to have an expres- 
sion of opinion from the different engineers on the publication; 
what they think of it, etc. 

Mr. Austin. I think that I can express the opinion of all present 
when I say it is a very important item; a very important piece of 
literature not only for the district engineers and provincial officials, 
but also wherever it is sent. It was not until I received a good 
"jacking up" that I realized the importance of the Bulletin. 

Mr. Davis. I remember the first Bulletin. I was very much 
interested in reading the articles in it and shortly after that the 
division engineer came around and I was complimenting the pro- 
vincial division and asked where the article came from. He said 
the division engineers got it up and I thought it was fine business. 
Shortly after that I was put in charge of a district and the next time 
the Bulletin came out there was a short article for my province 
written by the division engineer; and the next time no article appeared 
concerning my district. I thought the division engineer had slipped 
it up, but shortly after that I got a curt letter, of which Mr. Austin 
spoke, and since then I have written an article referring to my 
district. I think it is the impression of a great many engineers that 
the division engineers are getting up the Bulletin. 

Mr. Westerhouse. I want to offer an explanation, and it is an 
apology to those who were not district engineers at the time we 
started the Bulletin, but who took over districts afterwards. As 
a matter of fact, the urgent request that district engineers furnish 
material for publication was in the nature of a personal letter and 
it did not occur to me at the time that each district engineer might 
not have a personal letter file which he would turn over to his suc- 
cessor the same as circulars, general orders, etc. I can appreciate 
the position of Mr. Davis and some others who were unfortunate 
enough to receive a very curt note from the provincial division. 

I would like to get an idea of the way in which the Bulletin is 
being accepted by the municipal officials. I am interested in that 
more than anything else. I would like to know whether the municipal 
officials are taking a sufficient interest in the Bulletin so that we 
may feel that the expense of getting out the Bulletin is justified. 
The Bulletin is being printed at the expense of the taxpayers, of 
course, and expression from that source would place us very much 
at ease. 

Mr. Von Schmeling. When arriving in some municipalities I 
have asked for the Bulletin and out of ten municipalities where I 
asked was only one in which I got it. I believe the Bulletin dis- 
appears before they reach the municipalities. I have asked the 
district engineers in my division to ask for the Bulletin when they 
have occasion to visit municipalities, but to date I have had no 
opinion except one who told me it was very fine. 

Mr. Graham. I have asked a number of municipal officials for 
the Bulletin and in no case was I able to secure one. Unfortunately, 
that was just shortly after the change in officials and it is quite 
possible that the old officials took the Bulletins with them and 
the new ones did not know anything about it. 

Mr. Barry. I have thought that it might be a good thing to let 
the district engineers distribute the Bulletins to the municipal 
officials with a personal letter. Probably in that way it might bring 
the district engineer in closer touch with the municipal officials. 

Mr. Austin. My experience with the Bulletin as to municipal 
officials is that the objection seems to be that it is printed in English. 
Most of the municipal presidents cannot read English and they have 
to go to the municipal treasurers for information. They also object 
because there are not more pictures that belong to their province, 
and I believe that if more pictures could be made it would interest 
them a great deal more. I do not think it will be a very valuable 
piece of literature so far as municipal officials are concerned, unless 
printed in Spanish. 

Mr. Von Schmeling. I have learned something on that point. 
Some municipal presidents and other Filipinos that I talked to told 
me they were very glad to get it in English because it gave them 
an opportunity to study English. They would rather have it in 
English. 

Mr. Henry. I do not think I have ever heard anything but good 
of the Bulletin, either from Filipinos, Spaniards, or Americans, 



and as we are about to close this discussion, I offer the following 
resolution : 

Resolved, That we are of the unanimous opinion that the Quar- 
terly Bulletin is fully accomplishing the results intended, and 
realizing that its continued success must depend on the extent to 
which division and district engineers contribute to its subject matter, 
we, in convention assembled, pledge our efforts to contribute subject 
matter for the Bulletin to the fullest possible extent. 

Resolution adopted. 

Mr. Graham. I move that each subject be confined to ten minutes 
discussion and each speaker to one minute. 
Seconded by Mr. Boggess. 
Carried. 

collapsible bridges. 

Mr. Austin. As none have had much experience with this type 
of structure, I move you that the provincial division furnish letters 
of instructions to each engineer giving forth what information is 
necessary. 

Mr. Westerhouse. There really is not a great deal to say on 
the subject, although there are a few important points which I 
can give you in a minute. 

The most important is to keep the road elevation down; that is 
the secret of the success in the operation of these bridges. The 
road elevation must be below the heavy drift line. If it is not, the 
pile bents will go out and your bridge will be practically worthless, 
or its efficiency will be seriously impaired. 

Another point is, that borings should be taken for all such bridges 
the same as for other bridges, because the question of length of pile 
and amount of penetration is a very serious one. 

Collapsible bridges are exceedingly economical, and as to details 
and methods of operation, plans, etc., there is an article in the last 
issue of the Bulletin. 

ROAD DIAGRAM. 

Mr. Bennett. It is the most practical record we have in the 
office for carrying on road work. We can keep any kind of infor- 
mation on there, such as railroad crossings, etc. It certainly is the 
most convenient thing for picking out any particular spot and keeping 
account of all roads of different classes. 

Mr. Clark. I agree with Mr. Bennett entirely. 

Mr. Shuman. It seems to me it is a very great improvement over 
past methods. 

Mr. Carpenter. If possible, I would like to suggest that permanent 
structures be put on the diagram. It seems to me if we could put 
permanent structures on there it might eliminate Form No. 193. 

Mr. Westerhouse. That was gone into very throughly and we 
ran up against this difficulty. The mere fact that the line is con- 
tinuous shows that the road is open at all times to through traffic. 
Then it resolved itself into the amount of information that would 
have to go with each structure to make it of value and we immediately 
found ourselves up against this condition: We could not find a single, 
solitary thing to eliminate; the information that appears on the bridge 
card with some sections having as many as 20 structures to the 
kilometer — the information that appears on the bridge card cannot 
be indicated. 

We cannot increase the size for the reason that a copy of that 
diagram is in the Director's office, a copy is in my office, a copy is 
in the office of the Executive Secretary, and one, I believe, in the 
Secretary of Commerce and Police's office, and after thoroughly con- 
sidering the entire subject we thought it necessary to limit the 
diagram to roads. 

Mr. West. I move that municipal boundaries and railroad cross- 
ings be put on the road diagram. 

Seconded by Mr. Carpenter. 

Carried. 

AUTOMOBILE LAW. 

Mr. Westerhouse. I do not believe anything can be accomplished 
by considering the subject at all at this time. A proposed new law 
was submitted to the Legislature which I understand they either 
failed to pass, or passed it with amendments that are decidedly 
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objectionable. It is generally conceded now that the law is defective 
in many particulars. It is so defective that I do not believe that 
Mr. Cook or even the Director could give you any concrete information 
that would help you over some of the obstacles that you encounter. 
If you will follow the instructions that have been issued, I am sure 
that you will not get into any serious trouble. So long as the matter 
stands as at present, the provincial division will be in a position to 
defend you for any laxness in attempting to enforce the law. 

IRRIGATION DITCHES. 

Mr. Kasilag. In some cases where people desire to open irrigation 
ditches across a road, these people are too poor to pay for the expense 
of construction of culverts or bridges. What are we to do when 
the people are unable to stand the expense of construction. Their 
land will be of absolutely no use to them unless water can be taken 
across the road to their land. In cases where the people cannot pay 
the expense of this construction I have absolutely refused to construct 
culverts. These people claim they are taxpayers and should be given 
some help. 

Mr. Harrison. I have solved the difficulty in Bulacan Province 
by requesting the people who want culverts to furnish materials on 
the ground and then the province allows the regular road gangs to 
put in the culvert. This works very satisfactorily. 

Mr. Westerhouse. The attitude of the Bureau may be stated as 
follows : 

Where the question involves large estates, the estate, in practically 
every case, is in a position to stand the entire expense for the con- 
struction of a purely irrigation culvert. In such cases you will always 
be supported if you take the position that the estate must construct 
the culvert in its entirety. Where it involves small owners, the safest 
course to pursue is to make a proposition through the provincial 
board to the owner — but in every case secure the authority of the 
provincial board in the form of a resolution — authorizing the expend- 
iture of the necessary amount of cement and steel, form lumber, 
and the skilled labor and technical supervision necessary for the 
construction of the culvert. However, require the property owners 
to supply the sand and gravel and all necessary transportation and 
all necessary common labor. That arrangement can be authorized 
by the provincial board and will not be questioned by the Auditor 
or any other authority. It is absolutely just to the property owner 
in every case and we figure that it is not working a great injustice 
on the road and bridge revenues. Our revenues will necessarily 
depend on the prosperity of the country, and even the necessity for 
a road depends upon the extent to which adjacent land is cultivated. 
We can well afford to take the position that some drainage water 
will be carried out by this culvert and thereby justify the Government's 
portion of the expense. That is the easiest way out and should be 
the measure adopted in every case. This will not result in abuses, 
because unless there is actually a need for the culvert the property 
owners w^ll never give the amount of transportation and labor neces- 
sary to construct the culvert. 

payment of camineros. 

Mr. Henry. I merely bring this question up to get a few remarks 
on the subject. In some provinces they are paid by the month and 
in some by, the day. In my opinion payment by the month is the 
most successful. 

Mr. Austin. In my province I have been paying by the month, 
but I found a ruling of the Auditor to the effect that if a man who 
has worked thirty days and is absent on the 31st, one day is to be 
deducted from the thirty days. We only allow him twenty-nine days' 
pay and it seems to me an injustice to a man who has worked thirty 
days and is perhaps taken sick on the 31st, to dock him a day's 
pay; for this reason it seems to be advisable to pay by the day. 

Mr. Harrison. In Bulacan Province we pay by the month. The 
men seem to consider themselves Government employees in that way 
and we have no difficulty in keeping them during the rainy season 
as well as the dry season. When paid by the day they consider 
themselves merely temporary employees and are willing to leave 
the work at any time for other employment. We are able to keep 
our caminero system intact during the rice-gathering season with 



practically no loss. In Ambos Camarines, while I was there, it was 
more profitable to pay by the day. It is largely a matter to be left 
to the district engineer. 

Mr. Powell. I might say that on January 1, 1913, we began to 
pay by the month, having found that the day system was very un- 
satisfactory in that a great many men left the work to work in 
the fields. On two or three sections of road there were times when 
only about one-third of the men were at work. Under the new 
system we start them in at f*^15 per month and after one year's 
service give them a raise to f*16, and so on up to 1*20, when no 
more raise is given. By this system we are able to hold the men. 

Mr. Carpenter. I much favor payment by the month. If a man 
is absent on the 31st, pay him for one month's work. If he is absent 
for three days, you ought to fire him. Monthly men are supposed 
to be on the job all the time and I think you can get men if you 
have them understand that they are appointed by the month. 

protection of road shoulders. 

Mr. Henry. The most satisfactory method is to make the metalling 
wider. I believe a few suggestions on this matter might help out 
some. 

Mr. Agcaoili. I believe the only way to prevent traffic on shoulders 
is to fence in the road and have just one opening for carabaos. If 
we can keep carabaos off the road we can protect the shoulders. 

Mr. Graham. I believe this is a matter largely of appearance. 
Gravel does not improve the appearance of a road and I think we 
ought to let the matter of trying to keep them off the grass slide, 
even to the detriment of the road. 

Mr. Austin. My experience in this has been to take some kind 
of a small brush with briars (about 18 inches long) and stick them 
right at the edge of the surfacing, about 20 meters apart. 

Mr. Sylvester. In Ilocos Norte we could rely on the foreman, 
who was a native, and also the capataces and camineros to keep the 
people off the shoulders. They put it up to them in a personal way. 

Mr. Westerhouse. In order to make sure that none of the district 
engineers will make mistakes in this matter I want to say that it 
is absolutely prohibited to place any large obstructions, fence, or 
the like on the road that is dangerous to traffic ordinarily using it. 
I believe you will recall a circular that has been issued on that subject 
and that was done with the approval of the Director after very careful 
consideration. The Director considered this matter very thoroughly; 
I believe he had the papers three weeks or a month. He is convinced 
that we cannot adopt any measure endangering the use of a public 
road. Obstructions endangering traffic are prohibited. It is con- 
ceded by the best legal authority that any injury resulting by reason 
of obstructions on the road will lay the Government liable to damages. 

RENTING BUREAU EQUIPMENT. 

Mr. Westerhouse. The Bureau will discontinue to purchase equip- 
ment or rent same to the provinces, with the exception of road 
rollers, pile drivers, automobiles, and perhaps one or two other items 
of heavy equipment. The Bureau will not purchase any more 
motorcycles and all similar equipment purchase will be discontinued 
by the Bureau entirely. There are, of course, good, sound reasons 
why the Bureau should continue to purchase road rollers, pile drivers, 
etc.; there is not much excuse why the Bureau should continue the 
purchase of other classes of equipment and rent it to the provinces. 

The Bureau is renting heavy equipment to the provinces to 
encourage them in every way possible to pay rental on the equipment 
until the title is transfered to the province, and I believe the district 
engineers should help out along these lines and make every possible 
effort to accomplish those results. 

It is not desirable to make a fast rule that equipment when idle 
should not require the payment of rental, because the financial side 
of it affects the Bureau seriously. However, the Bureau can afford 
to play absolutely fair in that and if you are acting in good faith, 
both as the representative of the Bureau of Public Works and the 
province, if you have a road roller rented with the project actually 
closed and you desire to hold that roller, but it will be idle for three 
or four months to your knowledge, knowing at the time that it will 
be cheaper to retain the roller in the province for this period, if 
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you will write a letter to the Director of Public Works or send a 
telegram advising him that the particular piece of equipment will 
remain idle from this date forward for a period of approximately 
three months, the collection of rental will be suspended for that period. 
Each case should be handled separately and independently, but you 
may rest assured that the Bureau will deal squarely on the subject 
and especially where it is likely to raise the question as to the pos- 
sibility of an overdraft occurring by reason of the rental charges. 
The Bureau will never raise any question in such cases; it becomes 
a matter of protecting our own men and we will do that even at 
the expense of the Bureau's revenues. So when conditions like this 
arise all that is necessary is to advise the Bureau, keeping in mind 
at all times the Bureau's interests as well as the interests of the 
province. 

Meeting adjourned at 5.10 p. m. 

Tuesday, February 11, 1913. 

Meeting called to order at 8 a. m. by Mr. E. P. Shuman, division 
engineer. 

Mr. Shuman, The first thing this morning is to hear the reports 
of the different committees and discussions upon what we wish to do. 

REPORT OF THE COMMITTEE ON PAY ROLLS. 

Read by Mr. Boggess: 

The present pay rolls are now being revised by the Bureau of 
Audits, which will undoubtedly do away with the principal objections 
registered by the different district engineers, and it is thought that 
the revised form will be entirely satisfactory. 

Regarding the certificate, no changes are recommended, as it will 
have a tendency to show doubt by the district engineers concerning 
the correctness of the pay rolls. 

It is recommended that the use of the old time books be discontinued 
as they cannot be renewed after using the present ones on hand and 
are contrary to the present regulations of the Insular Auditor. 

Members: Boggess, Austin, Allen, Kasilag, Beckjord. 

Mr. Raider. I move that the report of this committee be amended 
to read that the words ''to the best of my knowledge and belief" 
be inserted in the certificate. 

Seconded by Mr. Clark and carried. 

Mr. Raider. Did this same committee not have under advisement 
the matter of paying by paymasters, and whether from general funds 
or road and bridge funds? 

Mr. Shuman. I am sure they did. 

Mr. Austin. I do not see how we can make anything cover that 
feature. We discussed in our committee meeting whether paymasters 
should be paid from general funds or road and bridge funds. That 
is optional with the provincial treasurer. A municipal treasurer 
may make payments on pay rolls and carry those as cash until such 
time as the provincial deputy or some representative of the provincial 
treasurer comes around and takes them up. He pays out of any 
funds he may have on hand, but as to really paying a road and 
bridge pay roll out of general funds, we have nothing to do with it. 

Mr. Raider. In the Province of Cebu the men are paid by traveling 
deputies, which is very unsatisfactory. They won't stay over in a 
municipality two or three days and wait for Saturday to pay the men. 
If they come on the work during the week, the work is entirely 
suspended or else you secure but half a day's work from the men. And 
then, again, you can not get them to come when you desire. We have 
been trying to pay every week, but have been unable to get satisfactory 
results. It is practically impossible to ke^p the laborers on the work. 
The pay rolls are two or three weeks behind in some cases. In small 
provinces where the paymasters are paid from road and bridge funds, 
the road and bridge funds suffer practically nothing, but in a large 
province like Cebu where the salaries run up to 1^3,000 or ?5,000 
a month, to say nothing of the loss of time, it amounts to something. 
Mr. Dexter thinks that paymasters should be paid from general funds. 
I have not got that officially. If some arrangement could be made 
whereby the district engineer could appoint the paymasters, we might 
save considerable money to road and bridge funds. 

Mr. Clark. I would suggest that the Auditor be requested to give 
out joint instructions to all treasurers and engineers to make a 



schedule of payments so there will be no delay in the field. For 
instance, a paymaster could leave the capital and go to the northern 
end of the province on the 28th or 31st of a month and then on 
the morning of the 1st, as he proceeded back to the capital, pay off 
on the way. If the foremen were notified in advance it could be 
made a regular thing. The foremen would know when the paymaster 
is coming, the men would be there, and could get their pay right on 
the job without delay. 

Mr. Westerhouse. There is every objection to the appointment 
of a paymaster who is nominally working under two heads. Every 
time we advance an argument in favor of control of a paymaster 
paying on public works we are giving other branches of the Govern- 
ment service an opportunity to advance arguments for doing certain 
classes of public works without the supervision of the Bureau of 
Public Works and its engineers. In order to be consistent it is up 
to us to insist that payments should be made by the treasurer; other- 
wise, there will always be complications. It makes no difference how 
complete the instructions are, there will be cases where it will not 
work out to the entire satisfaction of the engineers in the field, regard- 
less of what regulations you adopt. I would suggest that any action 
that is taken contemplate entirely leaving all payments and all control 
of such paymasters to the provincial treasurer. If in any one case 
matters actually become serious we can always bring enough pressure 
to bear and get action, although at times with some delay, which on 
the whole would prove satisfactory to us. 

I understand that there are cases where paymasters are being paid 
from public works funds, possibly charged in each case directly to 
the project, who are actually appointed by the district engineer and, 
therefore, largely under the control of the district engineer. While 
I am not ready to say that the Bureau will take steps to discourage 
this practice, I will say that if I were a district engineer I would 
refuse to operate under those conditions; they are so full of possible 
complications that it practically places us in the same position we 
were in under the supervisors organization. During the supervisor 
period, before the municipal treasurers were deputies of the provincial 
treasurers, it was up to the supervisor to pay his own force half of 
the time. 

With a little time I believe I could name six or eight supervisors 
who left the service and the Philippine Islands under a cloud of 
suspicion due entirely to conditions arising through the payment by 
paymasters whom they themselves had employed and where they 
themselves certified as to the services rendered. The ideal condition 
is for one authority to direct and have an absolutely independent 
authority to make payment on all vouchers and pay rolls for the work 
accomplished. 

Mr. Harrison. I offer the following resolutien: 

Whereas the district engineers in convention assembled feel that 
the present methods of paying labor do not produce entirely satis- 
factory results, and. 

Whereas, the consensus of opinion is that these conditions may be 
improved, be it. 

Resolved, That the Insular Auditor be requested to investigate 
present methods with a view toward issuing instructions to interested 
officials which will secure a more prompt and satisfactory payment of 
labor. 

Seconded by Mr. West. 

Mr. Caton. It seems to me that all provincial treasi^rers as well 
as the district engineers are anxious to get value received for every 
penny expended. It has been my experience. that the treasurer was 
more than willing to pay off the men when the district engineer 
thought best. I do not think we should bother the provincial treas- 
urers with this resolution; they have enough instructions from the 
Insular Auditor as it is. 

Mr. Carpenter. I do not think this resolution of Mr. Harrison is 
explicit enough. Our troubles are labor troubles and it seems to 
me that in order to get the greatest effect we might specify where 
the troubles lie and have the laborers paid as early and promptly 
as possible. 

Mr. Harrison. I would like to suggest that the provincial treas- 
urers are willing to make payments promptly. My observation has 
been that they w^e ordinarily willing to do everything they could, 
but frequently that willingness did not express itself in actual concrete 
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results. I think investigations of these conditions by the Insular 
Auditor would result in the issuance of instructions as to the employ- 
ment of paymasters that would insure prompt and satisfactory pay- 
ment of the men employed. 

Mr. Westerhouse. I know of two cases where two paymasters 
were sentenced to terms of imprisonment within the past year, even 
under present conditions. Combinations are not only entirely possible, 
but they are quite probable and are more probable where the provin- 
cial treasurer can take the position that he is relieved of respon- 
sibility for the paymaster's actions. I now recall that there was an 
arrangement made in both Samar and Leyte, even before I took 
over the division, whereby the paymaster was appointed by the 
district engineer and as a result of which the provincial treasurer 
felt that he was relieved of considerable responsibility. As a result 
of that condition, a case actually arose in Leyte Province which was 
aired through the Insular Auditor, the Executive Bureau, and this 
Bureau, and while the facts did not establish a combination between 
the foreman and the paymaster on the job, it did throw sufficient 
suspicion on the foreman to necessitate his transfer out of the 
province. 

Motion to adopt the resolution as offered was lost. 

COMMITTEE ON CHANGES TO SOUNDING OUTFIT. 

By Mr. Root: 

I have the honor to submit the following recommendations of the 
committee appointed to investigate the type of sounding outfit now 
being supplied to the provinces: 

The most objectionable feature of this outfit has been the difficulty 
of driving the casing after a depth of 5 or 6 meters has been reached, 
and it is the opinion of the committee that some other means of 
driving beside the wooden mallet should be provided. It is suggested 
that two pairs of chain tongs be added to the equipment for the purpose 
of screwing the pipe down and also a drive head so that a hammer 
may be used, preferably a heavy wooden block operated by means 
of a light bamboo tripod with necessary tackle. To stand this method 
of driving, the casing should be increased to 22 inches. 

For pulling the pipe, two 18-inch screw jacks and two clamps 
made of h by 2 inch steel, which can be bolted around the pipe, should 
be provided. 

The sand auger has proved useless for loose sand as the head of 
water in the 1-inch pipe washes out the material, so it is suggested 
that the auger be fitted with a foot valve, the plug at the top be made 
solid, and two i-inch holes be bored near the top to assist in cleaning 
and allow water to escape. 

The bailer also is very unsatisfactory; but if the larger casing is 
adopted the size may be increased and will then be satisfactory. 

The churn bits should be widened, as they are just about the size 
of the 1-inch couplings and more clearance should be allowed. 

If the above suggestions are adopted it is believed that outfit 
will give satisfactory results for the purpose intended. 

Committee: Von Schmeling, Powell, Bennett, and Root. 
Report accepted as read. 

COMMITTEE TO REPORT ON EXPENDABLE PROPERTY. 

Report read by Mr. Harrison: 

The committee met in the assembly room Sunday morning, February 
9, 1913, and after a discussion of facts presented and conditions to 
be met, voted unanimously to report as follows: 

1. (a) That all tools which are usually bought from the Bureau 
of Supply but which can be made by a good blacksmith or carpenter 
from stock niaterials, should be made expendable and chargeable to 
the job on which they are used. Principal among this class of tools 
are suggested blacksmith's small tools such as tongs, chisels (hot and 
cold), hardies, punches, flatters, crowbars, drills of all kinds, tampers 
(wood), screens (gravel and sand), etc. 

(6) That all tools and supplies which are commonly worn out on 
a single job should be made expendable and chargeable to the project 
for which they are purchased. Among these supplies and tools may 
be mentioned such articles as brushes of all kinds, buckets (galvanized 
iron) for concrete work, hack-saw blades, rope of all kinds, hose of 
all kinds, files (steel), etc. 

(c) That all small articles of equipment especially liable to loss 
or rapid deterioration in office or field work be made expendable. 
A few such articles are range poles, water colors in cases, reading 
glasses (small), blotting sills, plumb bobs, etc. 

(d) That all extra parts, accessories, and repair parts for equip- 
ment be made expendable and that it be made entirely clear that 
charges for extra parts, accessories, and repairs^ on all equipment 
are to be made against the project ^'maintenanca and repair of equip- 
ment," and against no other project. 



2. (a) That all other tools and equipment should be purchased by 
the treasurer and receipted for to him by the district engineer as at 
present. 

(6) That the district engineer should make a semiannual report 
to the provincial treasurer, a copy to be forwarded to the district 
auditor, in which shall be noted the number of each kind of equip- 
ment on hand at the beginning of the half year, the number lost or 
abandoned, the number condemned or dropped by affidavit of loss, 
and the number on hand at the end of the half year, together with 
the value of each group. All equipment shown by this report to have 
been lost, worn out, or abandoned during the half year should be 
dropped by the district auditor upon a simple certificate from the 
district engineer covering the facts in the case, up to an aggregate 
value which shall be calculated as a fixed percentage of the total 
value of the property shown by the report as having been on hand 
at the beginning of the half year: Provided^ That for unusual losses, 
losses involving units of large value, or usual losses in excess of the 
fixed percentage the present system should be invoked. 

The committee wishes to state that the lists of items under heading 
"1" of this report, expendable property, are not considered complete. 
If this report is adopted and finds favor with the higher authorities 
of the Bureau of Public Works, it is suggested that the Director of 
Public Works may be able to amplify and extend them considerably. 

The committee desires also to suggest that a permanent district 
engineers' committee on property and equipment be appointed by the 
Director of Public Works and that this committee be charged with 
a thorough investigation of the conditions governing in the various 
provinces with a view toward collecting and distributing information 
in regard to the success of the various makes and styles of equipment 
in use. 

The committee also desires to suggest that the Bureau carry a stock 
of pile drivers, pumps, etc., for use in the provinces on a reasonable 
rental basis. 

Committee: West, Caton, Smith, Harrison, and Vance. 
Mr. Harrison. I move that this report be accepted. 
Seconded by Mr. Caton. Carried. 

COMMITTEE ON REDUCTION OF OFFICE WORK OF THE DISTRICT ENGINEER. 

Read by Mr. West: 

We, your committee on reduction of clerical work for district offices, 
beg leave to submit the following: 

1. It has not yet been made apparent to district engineers that 
decisive results have followed the accomplishment of the multiplicity 
of forms required by the statistical division in cost accounting, nor 
that the value of such results is at all commensurate with the expense 
of making out the forms. It is therefore recommended: 

(a) That the present system of cost accounting on maintenance be 
continued — that is, the accomplishment of Forms Nos. 59, 44, 67, and 
lOA. 

(6) That no other cost accounting be required of the district office 
except on designated projects, and that no project be designated a 
cost-accounting project unless it be of such magnitude or importance 
as to warrant the placing of an assistant engineer in direct charge. 
The only forms required should be Nos. 59, 61, 148, and 149, all of 
these to be kept in the field office of the project itself and filed in 
the district office on completion of the project. When the project is 
completed the assistant engineer in charge should make a concise 
written report exhibiting the actual quantities and average unit cost 
of each feature for the entire project, and the conditions under which 
the work was done. A set of instructions covering the usual features 
to be employed, describing same, and defining the unit of each should 
be issued by the Director of Public Works. The unit costs of greatest 
importance are grading, surfacing, rolling subgrade, rolling surfacing, 
and the different classes of concrete in place, all per cubic meter. The 
forms themselves are susceptible to improvement, and revised forms 
should be sent out with the instructions. 

(c) The following forms are especially noted as worthy of being 
abolished: Nos. 62, 152, 191, 193, and 195. No. 194 should be accom- 
plished annually instead of semiannually. No. 15-A should be revised. 
No. 195 should be replaced by an equipment card submitted monthly 
for all equipment specified on Form No. 195, excepting picks, wheel- 
barrows, shovels, and screens, substantially as follows: 

Equipment card. Ilocos Norte, January, 1913. 



Class of equip- 
ment. 



Specification. 



Maker's 

name and 

No. 



Steam roller I 8-ton tandem J K. S. 18759 



Hours 

Where lo- ^"?Pf" 

rated ^^'^'^ 

cated. during 

month. 



200 



I 



Present con- 
dition. 



Remarks. 



Excellent- 



2. It is recommended that all general and special orders and circu- 
lars issued by the Bureau be written on paper of a uniform size in 
order to facilitate binding, and that indexes be issued from time to 
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time, somewhat similar in form to the indexes published by engineering 
periodicals. 

3. It is submitted that no issue vouchers are necessary for materials 
of property purchased locally and paid for on provincial vouchers, 
and it is recommended that the Insular Auditor be requested to change 
existing regulations in this respect. 

4. Bureau of Audits Provincial Circular No. 256 should be amended 
in certain paragraphs to read as follows: 

'' (2) It shall be the duty of the district engineer to keep an accurate 
account of all expenditures and obligations incurred under his supervi- 
sion. He shall deliver to the provincial treasurer immediately a copy 
of each voucher approved by him, except as hereinafter provided, 
whether same is to be paid at once or not. 

''The district engineer shall close his books at the close of business on 
the 6th of each month, or, if a Sunday or legal holiday falls on said 
date, then on the first business day thereafter, shall record all vouchers 
approved by him up to the hour of closing as of the preceding month, 
and shall submit to the provincial treasurer a report showing the 
following items: 

''(a) Total certified expense of the preceding month on each pro- 
ject, carrying forward the balance theretofore certified. 

''(6) Total outstanding obligations in force on the date of closing 
the books. In this class shall be shown every sort of obligation, by 
way of labor and material furnished or contracted for, which is or will 
be a charge against each project. 

*'(3) The provincial treasurer shall record all of the district engi- 
neer's vouchers received up to the close of business on the business day 
immediately following the date of closure of the district engineer's 
books, as above provided for, as of the preceding month. Vouchers 
received after this hour of closure shall be entered as of the current 
month. It is expected that the district engineer and the provincial 
treasurer will make themselves reasonably sure, before the closure of 
the latter's books, that all vouchers approved by the former have been 
received by the latter. No voucher approved by the district engineer 
after the closure of his own books shall be submitted to the provincial 
treasurer until after the closure of the books of the latter as above 
provided for. 

''Upon receipt of the district engineer's report of certified expense 
and obligations and within ten days after the expiration of the 
preceding month the provincial treasurer shall submit to the district 
engineer project statement showing: 

"(a) Total previously paid, and total paid during the preceding 
month, the administrative month to comprise the period from one 
closure of the provincial treasurer's books, as above provided for, to 
the next. 

"(6) Total of vouchers received from the district engineer during 
the preceding month, but not yet paid, as accounts payable. 

" (c) Net balance to the credit of each project after deducting from 
the appropriation or allotment therefor the total expense paid, total 
accounts payable, and the amount of the outstanding obligations, as 
shown by the report of the district enginer. 

"(d) Total amount of cash on hand and available for expenditure 
in the provincial road and bridge fund on the date of closure of the 
books. 

"(e) Estimated amount of collections in the provincial road and 
bridge fund for the current month. 

"The information described in the last two paragraphs shall be 
furnished to the district engineer by the provincial treasurer at other 
times upon the former's application." 

5. It is recommended that paragraphs 38 and 39 of the Bureau of 
Audits Provincial Circular No. 202 be amended by inserting the words 
"district engineer" after the words "district auditor" in both places 
where the latter words occur. If any change be made in the surcharge 
percentage, the certificate of the provincial treasurer shall be exam- 
ined and entered on the district engineer's books before the items 
thereon are entered on the provincial treasurer's books. 

6. It is recommended that all Bureau of Public Works bills be sent 
through the district engineer instead of sending same to the provincial 
treasurer directly. 

Committee: West, Carpenter, Libby, J. R. Barry, and Sylvester: 

Suggestion by Mr. Libby: 

It is recommended that the Bureau of Audits enforce the provisions 
of the circular in regard to the submission of the trial balance by 
provincial treasurers not later than the 10th of the following month. 

Mr. Harrison. I would like to move the reading of this report by 
paragraphs and the discussion of this report by paragraphs. 

Seconded by Mr. Randolph. 

Motion lost. 

Mr. Harrison. I then offer a counter proposition. I move that 
these suggestions be embodied in the report as a counter proposition 
for the rearrangement of Form No. 256: 

The books in the office of the district engineer shall be closed an 
hour before the close of business on the 5th day of the month and all 
vouchers for the preceding month forwarded to the provincial treas- 



urer together with a statement by the district engineer that his 
accounts for the month are closed; that these accounts include 
vouchers from No. — to No. — , as numbered in his office, and that 
all of these vouchers have been duly forwarded to the provincial 
treasurer's office. 

After the receipt of the statement of the district engineer to the 
effect that his books are closed the provincial treasurer shall satisfy 
himself that all vouchers, pay rolls, etc., which have been presented by 
the district engineer have been charged to the accounts against which 
they were drawn and either paid or charged to bills payable. He 
shall then proceed with the closing of his books for the month. 

Immediately after the closing of his books he shall proceed to total 
the accounts involving the disbursement of funds on which Insular 
and provincial surcharges are computed and to compute said sur- 
charges. The totals of these projects together with the surcharges 
as computed shall be tabulated as soon as the computation is com- 
pleted and a certified copy of these computations furnished the district 
engineer in about the following form: 



Total Px ^ P^^ ^^^^ ^ ^^^ *^^"* Total sur- ^^^^*^ ?'^" 
I Project. ^i'l^dJd I"«"^^^ provincial ^X_^"*^ ^"''^*^ "" 

I pended. gurcharge, surcharge. ^^a^ge. project. 



10 P5, 000. (X) 



P300. 00 



P350. 00 



M50. 00 P5. 650. 00 



Immediately upon the close of his books the district engineer shall 
total the expenditures on all of his projects, but shall not rule up his 
books until the surcharges are received from the provincial treasurer. 
He shall tabulate his total certified expenses and a copy must be 
furnished at once to the provincial treasurer. In case of any dis- 
agreement whatever between the "total certified expenses" of the 
district engineer's report and the "total disbursed" of the provincial 
treasurer's report, an immediate investigation of the books shall be 
made and the account in error corrected at once. In case the error 
is in the books of the provincial treasurer the surcharges on the project 
involved shall be recomputed and recertified by the provincial treas- 
urer. For all accounts on which there is no disagreement the sur- 
charges may be accepted and entered and the accounts closed. 

After all accounts have been adjusted and the surcharges reported 
to the district engineer, the provincial treasurer shall proceed with 
his trial balance and the district engineer with his Director's project 
report, using his own books to fill out the column "actual expenditures." 

The provincial treasurer shall furnish the district engineer with a 
copy of the trial balance which the district engineer shall proceed 
to compare with his Director's project report, and if they are in 
exact agreement shall furnish the provincial treasurer with a copy 
of the Director's project report. If any project is in error it shall be 
immediately corrected and new reports made out, 

Mr. Westerhouse. Both the provincial division of this Bureau and 
the Bureau of Audits are glad to get any suggestions on matters of 
accounting, especially with reference to Auditor's Circular No. 256. 
I therefore move that the abstract of the suggestions of Mr. Harrison 
be submitted to the Director of Public Works for his information in 
connection with the committee's report, and move the adoption of 
the committee's report. 

Seconded by Mr. Barry. 

Carried. 

Mr. Powell. I have found that a large part of the work in the dis- 
trict office has been on Form 67, Road Maintenance. Where you have 
122 kilometers of road to report on every month, it requires lots of 
work. I think the form is very important in some ways, but if it 
could be modified it would simplify matters very considerably. 

We have a great many projects which include the construction of 
a number of kilometers of road, and also a number of bridges, all 
grouped under one project. Some of these are not carried as cost- 
accounting projects and when the work is completed we have no way 
of telling what the bridges cost. I think if we could subdivide these 
projects and carry one for each bridge in a project, so as to have the 
information in our offices as to what each one cost; it would help 
matters. This need not go to the treasurer; only be for our own 
information. 

Mr. Carpenter. This matter was taken up and discussed in the meet- 
ing. It seemed to be the idea that that form was all right, excepting 
that instead of computing engineering charges as they have been com- 
puting them on the form to put in surcharges as they are now and 
leave off the column for depreciation of equipment. I suggested that 
instead of prorating the foremen^s salaries and expenses, etc., that w^e 
incorporate all in one summary card, not distributed over each kilo- 
meter, but there was this objection. Sometimes you want to look up 
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the cost of each kilometer and are unable to do so. I believe the form 
might be condensed in some way so it would not require so much work. 

Mr. Westerhouse. If we can ever get that act repealed which 
requires us to spend the 30 per cent of the road-tax collections within 
the municipality where collected, I am going to favor a modification 
of Form No. 67, which will very materially simplify matters. I had 
not thought much about the idea of depreciation of equipment; but 
if the recommendations of this conference receive favorable considera- 
tion in that small tools issued to laborers, more or less irresponsible, be 
issued as supplies and not as property, that would practically elimi- 
nate any necessity for considering depreciation of tools. For the time 
being I believe that Form No. 67 should be continued as at present 
as through it we eliminate the necessity of making a detailed report 
each month to the provincial board on itemized maintenance expendi- 
tures, which we may be required to do under the law, and for the 
present at least they will continue to accept Form No. 67 in lieu 
thereof. 

I take it that it is not contemplated that any definite recommenda- 
tion is to be made as to changes in the form, but I will bear this in 
mind and if present conditions do change sufficiently the modifications 
will be made. 

It is the desire of the provincial division to eliminate all unnecessary 
office and form work. 

Mr. Powell. I would like to hear the opinions of the engineers on the 
subdividing of projects — that is, the district engineers' books be kept 
so as to show the cost of separate structures instead of bunching them 
all into one project. I think that's rather a desirable feature of the 
district engineer's books and I believe the district engineer should try 
to keep his books in that fashion as much as possible. 

Mr. BoGGESS. In Zambales Province there were about 18 bridges 
being built at the same time, all with separate accounts, and I believe 
the cost, when completed, on the treasurer's books was within 2 per 
cent of being correct. All bridges have separate project numbers and 
only in cases of pipe culverts and small structures have they been 
covered by one project number. 

Mr. Powell. I think it is our desire to know the cost of each kilo- 
meter or culvert. The great objection to making a separate project 
for each structure is to take the case where we have loan money. This 
cannot be changed without the approval of the Governor-General, and 
if you have a great many small projects you will have a balance left 
on one and an overdraft on another, and it would require a great deal 
of red tape to straighten this out. I know our estimates are not close 
enough to figure each small culvert to have this come out right. I 
think they should be subdivided on our books. I think it could be done 
without a great deal of office work if allowed on Form No. 251. 

Mr. Westerhouse. I cannot see my way clear to any subdivision 
on Form No. 251. Form No. 251, if it is to be of any value at all, 
must be kept in the same manner under the same head as the pro- 
vincial treasurer carries his projects. The desirability of knowing 
what any one structure cost, regardless of its size, or what each 
separate kilometer cost, seems to me might be handled very readily 
through the application of Form No. 59. The man in the field in 
charge of the particular project in submitting Form No. 59 can 
indicate the exact amount of labor employed on each subdivision of 
the work and can indicate the materials employed and in that way the 
actual coat may be determined equally as well as if he tried to keep 
it under a separate project number or a subdivision of the project. 
When you begin to do that, it, in a measure, amounts to making the 
project a cost-accounting project. The simplest way of securing cost 
data is through the use of Form No. 59. Keep your data in memo- 
randum form if you like, and as the structure or kilometer is 
completed, enter it on either the road or bridge card; it becomes of 
record in the office and for all practical purposes will be sufficiently 
accurate. I will caution you, however, to steer clear of any attempt to 
subdivide on Form No. 251; that form will prove a failure if it is not 
kept as at present. The difficulty lies in the fact that where you have 
a project as indicated, your requisition for cement or steel is going 
to be for all of the bridges; then when your vouchers come in from the 
Bureau of Supply a subdivision under Form No. 251 would require 
a distribution of that same voucher and it would seriously complicate 
matters. I doubt if you could ever then make your Form No. 251 



check with the provincial treasurer's books. It would offer so many 
intricacies that it would be very discouraging, to say the least. 

I believe it is desirable, as stated before, that we know approxi- 
mately the cost of separate structures and, for that matter, separate 
kilometers of road; I should not like to issue instructions to that effect, 
however, because I feel that so much is already required of the district 
engineers. I am perfectly willing to leave that entirely to the district 
engineer for the time being, at least. So long as we are not compelled 
to issue definite instructions on the matter, I would suggest that the 
district engineer keep this data in the form that he finds most con- 
venient. If he desires to use Form No. 251 there is certainly no objec- 
tion to it. However, in such cases the separate sheets of Form No. 251 
which he uses for that purpose should not be kept under the same 
binder that Form No. 251 is kept as an account form. I believe, 
however, it would be preferable to use Form No. 59 and its corres- 
ponding summary sheet. It might be easier to use Form No. 251 on 
such projects where you have a great number of vouchers and pay 
rolls to distribute. 

While waiting for the Director to return, I might make a few 
remarks on notes made by the various division engineers on some 
general features. 

One is that the amount of work in the central office is exceedingly 
voluminous and our records fill up with a large amount of matter that 
might be left out entirely and only be a matter of file in the provincial 
division. We have involuntarily and, you might say, automatically, 
developed into the habit of having not only the division enginers but 
also the chief division engineer send out a great deal of matter to the 
district engineers in the form of memoranda. Whether such memo- 
randa come from the division engineer or the chief division engineer, 
and whether formal or personal, it should be understood that they are 
not official; it should not actually become a part of the Bureau records. 
It is desirable, however, to keep a copy of all such memoranda in the 
provincial division itself and I believe it is a very convenient way of 
handling a large part of our correspondence work. I merely bring 
this up to ask you to give it the same consideration that you give 
official correspondence coming through the regular channels. 

There is also a tendency on the part of men in the field — it is done 
unconsciously — that as questions arise and occur to you they are usu- 
ally submitted to the central office in the shape of official communica- 
tions, when as a matter of fact they are not of sufficient importance 
to submit to the central office and might as well be taken up with the 
division engineer and handled by him entirely. There has been no 
effort made to define in detail the duties of a division engineer and 
his relations with the district engineer. It is so difficult to do this 
that the issuing of definite instructions along these lines has never 
been attempted for fear that in some cases it might result in serious 
delays and really interfere with the prosecution of the work; but a 
special effort should be made to take up matters with the division 
engineer. You will undoubtedly find occasions when it is necessary 
to secure immediate action — occasions when it is necessary to wire 
the Bureau; you do not know just when to expect the division engineer; 
when you feel the matter cannot wait. In such cases request infor- 
mation through written communications from the Bureau. We do 
not want to make any attempt to curb such transactions except where 
it is apparent that the matters can wait without serious results to the 
work. Most of you may not know this; but usually matters pertaining 
to type of construction. Insular aid, estimates, employment of assist- 
ants, promotions, recommendations, and matters of that kind if made 
direct to this office are practically always held up until the division 
engineer returns to the central office, and he is given an opportunity to 
make his recommendation on the subject matter. I am telling you 
this because I believe in many cases it may influence you in suspending 
action on some matters until you have taken it up with the division 
engineer. In practically every case we rely almost entirely on the 
final recommendation of the division engineer. The principal duty 
of the division engineer is to take the responsibility for the type of 
the structure, class of work, etc., as finally approved by the Director. 

There has been some slight complaint — I will not say complaint — 
some slight comment, on district engineers not giving memoranda, 
informal memoranda, or personal notes the attention that they deserve. 
In some cases where this has happened I believe it has been almost 
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entirely due to the fact that it was not appreciated that these memo- 
randa or personal notes are in reality of an official nature. 

Mr. Austin. In making out reports for the operation of a road 
roller, I would like to ask this question: Is there any objection to 
using a rented roller twenty or twenty-four hours a day. I merely 
ask this information for the reason that in making out the road-roller 
report, if you are using the roller from twenty to twenty- four hours 
a day you must invariably get into trouble with the statistical division 
as to the cost of rolling per square meter. Are we to pay any more 
if we use the roller twenty to twenty-four hours per day? 

Mr. West. We have only to pay for one day. 

Mr. Austin. I would also like to know if the 6 per cent Bureau 
surcharge should be paid on the expenditure for maintenance of road 
and bridge equipment. 

Mr. Shuman. Anything expended with the approval of the district 
engineer has to bear the 6 per cent surcharge. 

Mr. LiBBY. The Bureau of Audits is getting out a circular. There 
will be no surcharge on maintenance of equipment or purchase of 
equipment, neither provincial nor Insular. 

Mr. Davis. I remember one occasion — last May it was — that a cir- 
cular was sent out by the Bureau of Public Works, at the request of 
the Bureau of Navigation, for information regarding rivers of the 
Philippine Islands. It happened that at the time I had just been 
assigned to Oriental Negros Province. Mr. Taylor, the previous dis- 
trict engineer, had just completed his report on this matter. It hap- 
pens that Oriental Negros has a coast line of something like 250 miles, 
not counting the inlets or islands. Mr. Taylor having been there for 
a considerable time was familiar with these rivers and could give 
most of the data asked for without an inspection trip. Yet, if that 
circular had come ten days later it would have necessitated three 
weeks' or a month's work on my part to get the data asked for. The 
data asked for was something like this: Give the name of the river; 
location with regards to towns; width of river at mouth; width of 
crossings; depth of water at bar; does bar change; depth of ford and 
how far up stream navigable for launches, bancas, etc., and what 
is the population of the country which is benefitted by the navigation 
of this stream, etc. This could only be had by actual soundings at 
the place where the information is asked for, and as to the matter 
of the bar changing, there is no way I could have told except by 
being around there several times, especially after a storm. 

I quote this circular to show that many times information is asked 
for by the central office, frequently at the request of some other 
bureau, which takes but five minutes to write but which will take the 
men in the field a month to execute. It seems very little appreciation 
is had for the amount of work involved. We all know that cooperation 
among Government bureaus is an excellent thing and we get benefits 
by it as well as others; yet many times this complicates our work. 
I think if such requests were thoroughly considered before leaving 
the central office the district engineers would probably have more time 
to put on their regular necessary work. 

Mr. Westerhouse. If we had some of the Commission here, I 
would pass the **buck" to them. Another thing along that line coming 
up recently was the question of submitting information on the elevation 
of all wells that have been drilled in the provinces. We returned this 
letter to the Bureau of Science and advised them that we did not have 
the force necessary to secure this information; that it would entail 
an expenditure that we were unable to meet, and suggested that 
if it was really essential that this information be furnished that 
provisions be made to meet the necessary expenditure. We thought 
we had them completely nailed up. It then was returned through the 
Honorable the Secretary of Commerce and Police and the Honorable 
the Secretary of the Interior to the Director of Public Works, directing 
him to submit the information. I did not know any higher authority 
to return the papers to so we did the next best thing; we asked the 
district engineers to submit the information in due course of time 
or some such indefinite wording, trying to give the impression that 
if the district engineer did find it convenient to secure the data he 
would do so in course of time, and if he could not secure the data — 
if it meant making extra trips and incurring extra expense — he would, 
under current regulations, come back and ask from what source the 
funds were coming to meet the expenditure. 



These are matters that we' are going to try and avoid ; but at times 
it is not within our power to avoid them. At the same time, in asking 
this information from the district engineers, it would not be very 
becoming of a bureau to have its records show that it was not inclined 
to give this information except under pressure. Wherever it is pos- 
sible to stop such requests they are going to be stopped in this Bureau; 
if it comes to us from higher authority and there is no one left to 
appeal to, we have to make the best of it. 

Mr. Graham. In connection with this, what action is necessary? 

Mr. Westerhouse. If the request for data does not indicate the 
degree of accuracy, then if the district engineer submits a report 
he should state clearly to what degree it is accurate. If a district 
engineer has to accept the elevation of a well from the railroad 
company's datum plane, I would think he should so state and not lay 
himself liable to severe criticism at a later day for a considerable 
error in his data. If his datum plane is low tide on any particular 
date, or as nearly low tide as he can determine, I think he should 
indicate it in his report. 

Mr. Harrison. It has been the policy to keep a list of available 
American foremen and overseers, men who have done something like 
satisfactory work, thereby keeping a line on these men. Would it 
not be of advantage to the district engineers if that policy could be 
pursued in regard to Filipino foremen and overseers who are being 
developed in some of the provinces? It would seem that the Bureau 
would want to keep a roster of satisfactory native foremen and keep 
a line on these men so that they could be transferred from one province 
to another. 

Mr. Westerhouse. I want to say that we have taken advantage of 
the answers made by the district engineers to the personal letter 
of the Director and we now have a tabulation, in binder form, of all 
Filipino employees as reported in those replies. Probably about June 
30 you will receive another request for a similar report on all Filipino 
skilled laborers which have been employed since the date of your 
last report and are being employed on June 30, which again will give 
us an opportunity to enter the additional names in this binder. In 
this way we expect to keep a complete tabulation of that class of labor 
for all provinces and have a list of *'availables," you might say, that 
we can draw from or inquire about at any time. 

Mr. Harrison. Is it the policy of the Bureau to have the availables, 
those who are out of employment, report from time to time? 

Mr. Westerhouse. I believe an effort should be made by the district 
engineers, in the interests of the service, to keep skilled laborers con- 
tinuously employed. I believe that we should make the same effort 
toward keeping skilled laborers continuously employed as we made 
toward keeping assistant engineers in the service. The nearer we 
can approach civil-service regulations in employing our skilled laborers 
the better it will be for the Bureau of Public Works. We are going 
to expect every district engineer to make an effort to retain in the 
service his oldest skilled workmen who have made good and when this 
is impossible, due to lack of work, we certainly desire that they make 
report of it in order that steps may be taken by the central office to 
place such men, if possible. 

Mr. LiBBY. I believe the district engineers ought to discuss the 
map-filing case. 

Mr. Harrison. I would like to ask if, in case we do not have enough 
drawers for any one set of maps, we could change the names on the 
drawers, or make additional drawers. 

Mr. LiBBY. In regard to Mr. Harrison's question, I have taken this 
up with the Bureau and the district engineer has the right to change 
the office to suit himself; he can relabel the drawers if he sees fit. 

Mr. Austin. In Nueva Ecija we have no money available to pur- 
chase a map-filing case. It would have to be charged against office 
supplies and we have no money. We would like to get one from the 
Bureau on credit, or memorandum receipt, if possible. 

Mr. Westerhouse. It is considered very important that every office 
have a map-filing case. Those offices that have not taken steps to 
secure one, I am sure the Director will appreciate it if immediate 
steps are taken to secure a case. We discovered just recently that if 
it is desirable, if it is really deemed necessary, the case may be 
purchased out of road and bridge funds; that is the way out as a last 
resort. I do not consider that desirable, but there are provinces where 
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the financial condition of the general funds is such that a case cannot 
be purchased therefrom and this condition will probably continue to 
exist for two or three years, and in such provinces I would suggest 
that a requisition be made out payable from road and bridge funds. 
The Director is very anxious that a case be in each office and I am 
sure he would be very much displeased if he should drop into an 
office and find that not even a requisition had been submitted for a 
map-filing case. 

Mr. Graham. I desire to offer the followinp- resolution: 

Whereas, the Director of Public Works, the chief division engineer, 
and the division engineers have given numerous social functions and 
have extended special courtesies to the district engineers during this 
conference, therefore, be it 

Resolved, That a vote of thanks for their hospitality be registered 
and that a copy of this resolution be furnished to the Director of Public 
Works, the chief division engineer, and the division engineers. 

Seconded by Mr. Powell. 
Unanimously carried. 

The conference adjourned sine die by order of the chairman at 11.55 
a. m., February 11, 1913. 
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Caminero organization of Albay Province, Bicol meet. 



ON THE JOB HERE AND THERE. 

Mr. Clarence W. Hubbell, chief engineer, is returning from leave 
spent in the States, and is expected to reach Manila about August 
1, 1913. 

Mr. E. P. Shuman, division engineer, second division, is leaving 
shortly to spend his accrued leave in a visit to the States. 

Mr. R. L. Larson, formerly of the division of engineering design, 
is now en route to India to supervise the erection of a bascule bridge 
for the Schezer Rolling Lift Bridge Company of Chicago. The bridge 
will connect the island of Ceylon with the mainland. 

Mr. Gordon B. Canaga of the division of engineering design, but 
now on leave in the States, was temporarily engaged with the West 
Virginia Hydro-Electric Development Company with headquarters at 
Pittsburg. Mr. Canaga is now on his way back to the Islands and 
will report for duty about August 1. 

Claud Russell has been heard from at Kansas City, Mo., where he 
has been spending his accrued leave. Mr. Russell will probably arrive 
in Manila, August 15, 1913. 

Information has been received that Mr. Lauritzen, at one time 
assistant engineer of the Bureau of Public Works on duty in Nueva 
Ecija, is now in charge of the structural work on the Court of Honor 
and other buildings of the Panama-Pacific International Exposition 
Company, San Francisco. 

L. H. Neilson, who resigned from the service of the Bureau of 
Public Works in Batangas district some months ago, has been employed 
by the State Highway Commission of Michigan. 

W. W. Wilson, an old employee of the Bureau of Public Works, who 
left the service some years ago, has refused an offer of reinstatement. 
He is at present a member of the firm of Wilson & Yoeman, engineers 
and builders, 744 Fullerton Avenue, Chicago, 111. 

Miss^ L. R. Haas, at one time employed as temporary assistant 
engineer of this Bureau, will, as is noted from an article published 
in the Los Angeles Examiner, shortly abandon the field of civil 
engineering for marriage. 

F. S. Douglass, formerly of this Bureau, is special assistant auditor 
for the Porto Rico Irrigation Service, with headquarters at Guayama, 

P. R. 

f 

R. K. West, an old Bureau man, has a job with the California 
State Highway Commission. 

W. C. West, district engineer, with his family is at present in the 
United States. Mr. West is expected to return at the expiration 
of his leave. 



PROJECT NOTES BY DISTRICT AND DIVISION ENGINEERS. 

ALBAY. 

During the Bicol meet, all camineros in Albay were allowed to 
come to the capital for one day and were all paid off. They were 
assembled, after the sports of the day, to listen to a short talk by 
the provincial governor. He urged upon them the necessity of an 
active interest in their work, and went into details on the methods 
of maintenance. This talk made a good impression upon the camineros 
and caused them to realize the importance of their positions. 

119862 3 



A school for capataces has been started. It is the intention to have 
all capataces meet in the district engineer's office once each month and 
give them instructions relative to their work and means for over- 
coming difficulties. 

Pile driving on the Quinale bridge at Malinao is well underway 
and arrangements are being made for the delivery of the steel. 

Mr. W. E. Parsons, Consulting Architect, made a hurried trip 
through Albay Province during June. He visited several market sites 
and provincial buildings and made a number of valuable suggestions. 

Surveys and estimates will be completed in June for the Albay- 
Sorsogon Interprovincial Road. The route selected is through Putiao 
with its terminus at Daraga on the Albay end, and at Guinlajon on 
the Sorsogon end. The total length of road to be constructed will be 
52.5 kilometers with a maximum grade of 5 per cent, and there will 
be 16 bridges with a total span of about 210 meters. This does not 
include the Cawayan River at kilometer 6 on the Sorsogon end, which 
will be a ford for some time to come. The road runs through a country 
which will no doubt develop into a rich agricultural section as soon 
as the road is completed. It will also be the popular passenger route 
for all southern Luzon, as it will avoid the San Bernardino Straits 
and reduce the traveling time from Albay to Manila by approximately 
twelve hours. 

The Argus River bridge (nine 7.5-meter spans on concrete piles) 
contract has been let to Allen & James, contractors. The larger 
portion of the sand and gravel and false-work piles are on the ground. 

AMBOS CAMARINKS. 

The reconstruction of the Nueva Caceres Boundary Road has been 
completed to kilometer 16, leaving 6 kilometers more to be rebuilt. 
Progress is very slow, due chiefly to scarcity of labor. The railroad 
company is recruiting labor from this province for work at both 
Legaspi and Hondagua. It has been necessary to issue a ration of 
rice in addition to the regular wage of 60 cents to attract labor. 

Gravel has been delivered for the surfacing of 2 kilometers through 
the municipality of Magarao. This work will be begun as soon as 
labor is available. 

Negotiations are under way for the purchase of market sites in 
Nueva Caceres, Iriga, and Bato. 

The provincial board has authorized the Director of Public Works 
to contract with Allen & James for the construction of the Argus 
River Bridge. This bridge consists of nine 7.5-meter reenforced- 
concrete skew spans on reenforced-concrete pile bents, 4.88-meter 
roadway. The contract price is ?30,690, and the cost will be shared 
equally by the Provinces of Albay and Ambos Camarines. 

Proposals for the construction of bridge No. 0.3 on the Nueva 
Caceres Boundary Road have been advertised for. This bridge will 
consist of five 7.5-meter reenforced-concrete deck-girder spans on 
reenforced-concrete pile bents. 

Plans are being prepared for bridge No. 43.3 on the Iriga-Buhi 
Road to replace a wooden Howe truss of 20-meter span by a more 
permanent structure. 

Preliminary surveys and investigations have been made for the 
construction of a bridge across the Balos River in the municipality 
of Iriga. This bridge will be about 50 meters long and connect several 
important barrios with the "pueblo." It will be built with municipal 
funds and a loan from the Insular Government. 
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ANTIQUE. 

All the concrete piles of the Malandog Bridge are driven and four 
of the six spans are already finished, except the railings. It is esti- 
mated that this bridge will be finished by July 1, 1913. It will be 
inaugurated on July 4, 1913. 

Driving of concrete piles for the Bocboc Bridge will begin as soon 
as the pile driver can be moved to the bridge site. It is found that 
the cushion used to protect the head of the concrete piles as described 
in the last bulletin is entirely satisfactory, and its use is recommended 
to other engineers. 

Construction of the San Jose-Dao Road beyond kilometer 12 is going 
on. On the San Jose-Patnongon Road construction, the surfacing is 
finished to kilometer 18, inclusive. Due to the presence of locusts in 
almost every part of the province, road work is somewhat slow. All 
the people are fighting locusts. 

The people of the barrio of Egana, municipality of Sibalom, together 
with the Sibalom people, propose to subsist the laborers provided the 
province appropriates enough money to construct the Sibalom-Egaiia 
Road, the laborers to be paid but 30 cents per day instead of 40 cents, 
the ordinary wage rate. Work on this road is now going on, although 
slowly. 

HATAAX. 

Construction work on the Balanga-South Road has progressed 
satisfactorily during the quarter. 

The resurfacing on several sections of the first-class roads goes 
on very well. About 4 kilometers of the same have been widened to 
15 meters. It is the intention to acquire this width along all the 
first-class roads as soon as practicable. 

The construction of culvert No. 19.00 (5 by 2.5 meters) on the 
Balanga-North Road has been begun, but was suspended lately 
pending the arrival of a new pile driver. 

Work on the Talisay collapsible deck bridge will be started very 
soon. It will consist of ten 20-foot spans. After completion of this 
bridge, 8 kilometers of second-class road will be connected to the 
Balanga-North Road. 

The concrete dam for the Pilar irrigation system is being done by 
administration. It will be completed early in July. 

BATANGAS. 

After several months of vexatious delays due to the scarcity of 
labor, owing to the sugar harvesting and crushing season being at 
its height and due to the unwillingness of the people to start out on 
work to which they were unaccustomed, the organization of the 
Balayan-Tuy Road has at last been perfected, and the foreman in 
charge is now finishing from 600 to 800 meters of finished first-class 
road each week of fair weather. With two road rollers on the work 
(June 16) on the two different ends of the road, and with the men in 
charge of the two sections racing each other for records, it is ex- 
pected to make a total of over a kilometer per week finished, as long 
as the good weather holds out. The road is to be 9.5 kilometers 
long of which 3 kilometers is now finished (June 15). 

It would seem that municipal officials are at last putting some 
reliance in the Bureau of Public Works ability to deliver satisfactory 
finished work on small projects. Among such recently requested in 
this province are the following: Filling and grading Balayan central 
school grounds preparatory to construction of a No. 7 school building; 
construction of a permanent fence around the Balayan market 
grounds; construction of a 7-meter slab and girder bridge, barrio 
Boton, Taal. All the municipalities have made artesian-well main- 
tenance appropriations and have turned same over to the district 
office. While these small jobs are often a nuisance to the engineer, 
it seems a step in the right direction, and certainly enables the en- 
gineer to keep in touch with construction men all over his district. 

The Bauan-Taal Road is finished to the plaza in Taal, 11 kilo- 
meters in five months' work. The work is so well within the estimate 
that the road will be continued into Lemery, about 1 kilometer beyond 
the formerly proposed end of the road. This road has a 4-meter width 
of broken stone surfacing. 

Progress on the construction of the Sabang Bridge is slow, due 
to the difficulty experienced in procuring cut adobe stone fast enough. 
It will be remembered that the abutments and pier of this two 23- 
meter arch reenforced-concrete span bridge are of adobe. The 
abutment and pier now finished are about 20 meters high above the 
water. The stone for these has created such an unheard of demand 
for adobe that the stone cutters up to date have been unable to 
meet it. 

The Tanauan seven-room school building is finished and seems 
satisfactory to interested officials. It is built with gables in the rear 
on each end to provide for future additions. The office and store- 
room are combined in one of the corner classrooms. Round columns 
on the porch give the building a better appearance than the square 
ones would. 



The Lipa additional market is 47 per cent and tiendas 16 per 
cent completed. When these are finished the plant will consist of 
three market buildings and one line of tiendas. 

The Calumpang River dike project consists in the construction of 
two reenforced-concrete boxes, about 6 by 5 by 4 meters high, on the 
top end of coral stone dikes and the reconstruction of the dikes. One 
is about finished. 

Three-tenths of a kilometer of first-class road has been constructed 
on the Batangas-Camp McGrath Road. This puts the whole road 
in fair condition. It is proposed later to construct a first-class wide 
road from the railroad station in Batangas to the entrance to Camp 
McGrath, planting acacia trees on either side wherever practicable. 
This will make two main first-class provincial roads in the capital 
running at approximately right angles. These will be covered with a 
heavy asphaltic oil from the railroad station to the gobierno and 
through the main street toward San Jose, thus giving really modern 
roads from the main point of entrance into the city to all the prin- 
cipal sections. 

Two artesian wells have been drilled within the limits of Taal. 
On the one at kilometer 18 on the Bauan-Taal Road it is approximately 
325 feet down to water. However, water is so valuable at this point 
that a walking beam pump will be installed and an attempt made to 
pump water by hand. The other is at kilometer 22 on the same 
road. Here it is approximately 156 feet to water. This is not a 
great depth for water in this district, and a number of pumps are 
now raising it from greater depths, but they are very often in 
need of repairs. 

The Lipa-Lipa railroad station road has been completed for some 
time. This road is 1.8 kilometers long and is surfaced with Los 
Banos quarry stone. Due to the great difficulty experienced in 
getting the railroad company to deliver the stone fast enough the 
completion of the road was much delayed and construction costs 
thereby increased. 

Four standard culverts have been completed on the sand-clay 
section of the Tuy-Nasugbu Road. To all appearances this road is 
now first class. This appearance is maintained by regular camineros. 

150H0L. 

Two bridges with concrete-pile foundations have been completed. 
At the Bataria bridge in Tubigon, difficulties were encountered due 
to the foundation being harder than was expected; but this was at 
last surmounted and after quite a little delay the bridge was 
completed. 

The Panangatan bridge with five 7-meter girders has also been 
completed. The concrete piles in this bridge were all driven with 
a hand rig. The substrata were mostly mud, with occasional gravel 
and sand. Extra piles were driven in four bents to get the neces- 
sary bearing. 

Sand was poured about piles before testing and remained two 
weeks. After this period some of the piles showed an increased 
bearing power of 4 tons. The cost of this bridge was estimated at 
1*^18,200, and after all obligations are paid will cost about 1*15,700. 
This is very much more economical than a three 10-meter girder 
bridge with timber-pile foundation, as the estimated cost was 1*20,000. 

The Kanmaniko bridge (two 6-meter girders), also on concrete 
piles, is completed. The foundation here was very hard, but by 
putting in about ten shots of dynamite for each pile they were- driven 
down. Jet could not be used, and so far the use of the jet in this 
province with concrete piles has not been necessary. 

The Cutcutan bridge (three 6-meter girders) has been begun and 
piles are now being driven. The substrata are softer than in the 
other places and no difficulty is expected. 

There will be a saving of about 1*5,000 on the constructign of the 
Panangatan and Kanmaniko bridges. These unexpended balances 
will be used to construct small culverts and bridges on the Tagbi- 
laran-East Road where the present timber structures need replacing. 
This saving is due to the use of concrete-pile foundations. 

The construction of the drawbridge at Loay has been commenced. 
A steel sheet cofferdam was driven for excavation of the swing pier. 
Excavation was made by using an orange-peel bucket. This has 
been completed and piles are being driven for the foundation. Nine- 
meter piles are being driven to grade. This work is under contract 
by the Insular Construction Company of Manila. The price is 1*70,000 
and the bridge is to be completed before March 1, 1914. 

Plans have been requested for Tangohay bridge, recommending 
another concrete-pile bridge and work will be started within a short 
time. 

Work is still progressing on resurfacing the Calape-Tubigon 
Road, but due to excessive rains and bad quality of rock and anapog 
obtainable, the progress is rather slow. Some of the anapog (a soft 
limestone rock) turns to mud after heavy rains and this wlU have to 
be gone over again with a layer of good quality. 
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Work is being done north of Tubigon improving the road to Ina- 
banga. Small culverts are being put in, and the road is being 
graded and ditched. 

Six bridges smaller than the above have been completed since 
January 1, 1913, i. e., Manao, Manaba, Tobodmar No. 1, Tobodmar 
No. 2, Naatang, and another small culvert near Tubigon without name. 

Work is being done on the Lanquis bridge near Diiero; this is a 
double 3.5-meter rectangular culvert and will be completed before 
June 30, 1913. 

General road repair work is going on from Tubigon to Guindul- 
man. First-class road is being built both north and east of Tag- 
bilaran and it is expected that 6 additional kilometers will be de- 
clared first class on July 1, 1913. 

Maribojoc market has been staked out and foundation work begun 
and work will begin in earnest as soon as the lumber arrives. 
The Loon market will be started also as soon as gravel and other 
material is on the ground. 

The Tubigon school building (revised plan No. 7) will also be 
started in the near future, as all material has been ordered and 
lumber should be on hand soon. 

The provincial auto is now being used by the district engineer 
in making his inspections and it is very convenient, as a level or 
transit can be carried without trouble and very little time is lost 
traveling from place to place. The auto may not show up as eco- 
nomical as a motorcycle, but it makes up in capacity what it loses 
in this way. An auto can now travel without any trouble on the 
Tagbilaran-East Road a distance of 80 kilometers. Tagbilaran north 
to kilometer 56, Dauis to Panglao 15 kilometers, Loay to Loboc 6 
kilometers, a total of 157 kilometers. 

An inspection can now be made in two days that formerly required 
a week with two teams. The engineer can, therefore, put more time 
into the study of individual problems and his value to the province 
is thereby increased as his efficiency and that of his organization is 
increased. With more frequent inspections, the organization is drawn 
closer together and the engineer always knows what is going on. 

BULACAN. 

The Obando market has been completed by Mr. Delmar Smith 
Clinton, the contractor, and placed in operation. The municipality 
has already made arrangements which will produce a revenue of at 
least f*=200 a month in excess of the revenues formerly secured, or 
a total of about twenty-four hundred pesos a year increase over 
former revenues. As this market cost the municipality only t^7,773.27, 
it can be readily seen that the investment has been a profitable one. 

The Meycauayan market was completed on time by the Insular 
Construction Company and keys formally turned over to the president 
of the town. Before occupying the new market, a considerable amount 
of cleaning up was done on the market site, which now presents a 
very creditable appearance. The relation of the new revenues to 
those formerly collected has not yet been determined, but it seems 
clear that a material increase in revenue will be secured from the 
new building. 

The Paombong market, a 12 by 30 building, has been completed 
and is just being occupied. The work on this building was not begun 
in earnest until about the 15th of May, but the building was com- 
pleted before the 15th of June. This gives an interesting side light 
on the amount of time actually necessary for completing one of 
these buildings. The Insular Construction Company were the con- 
tractors. 

Work on the Bustos River wall has been suspended. The first 
difficulty en^countered was a strike which had been brought on by 
the failure of the contractor to pay his laborers promptly. As the 
contractor handling this work has failed, leaving something over 
f*3,000 in labor debts, the condition of the contract is now an unde- 
sirable one. 

Six kilometers of first-class road between Maasin and San Miguel 
have been constructed during the last three months. The entire 
road from San Ildefonso to San Miguel could have been finished had 
it been possible to secure gravel a little more rapidly, but owing to 
the heavy demand for cars for handling the rice crop, it has been 
impossible to secure the number necessary to furnish the surfacing 
for this road. It is probable that the July rains will prevent the 
completion of the last 4 kilometers until about the first of next year. 

The Quingua bridge was finished May 31 and opened to traffic on 
that date. The bridge is a 400-foot steel bridge in three spans and 
was erected by Mr. John Gordon, contractor. The completion of this 
bridge shortens the road to Baguio by about 3 kilometers and lessens 
the time necessary for the trip by more than three-quarters of an 
hour. 



An allotment of f*^20,000 has enabled the construction of the sub- 
grade between San Miguel and Baluarte. Some 400 men are at 
work on this road and more than 3 kilometers of subgrade have been 
finished during the past month. 

The Maasim bridge is progressing steadily with Allen & James 
as contractors. All of the piles are in place, most of the caps 
completed, and a good portion of the slabs have been poured. The 
bridge is an 11-span reenforced-concrete structure on concrete piles. 
Work has progressed slowly owing to the fact that the pumping plant 
installed by the contractor has not been adequate. 

CAPIZ. 

The Capiz main market building was completed during the month 
of April and the tiendas will be completed in June. 

It was first planned to construct eight tiendas and the main market 
building, 25.50 by 43.50 meters. 

The appropriations for this work were: Six thousand pesos for 
a prepared fill and drainage consisting of a made fill in which 704 
cubic meters of stone and 2,540 cubic meters of gravel were required. 
The fill was rolled by steam roller in two layers and was approxi- 
mately 73 meters wide by 94 meters long. The drainage consisted of 
four reenforced-concrete box street culverts, 193 lineal meters of 
61-centimeter pipe drain, 70 lineal meters of 125-inch vitrified pipe 
drain, and 39 lineal meters of box drain. Two manholes were con- 
structed on the drainage system. A curb was placed around the 
entire market area excepting at the four entrance corners, where the 
prepared fill was made to blend with the adjoining streets. 

Thirty-two thousand pesos became available for the entire work, 
of which 1*6,000 was used as above outlined and approximately =P17,000 
were used in the erection of the main building. This left a balance 
of !*9,000 for the fourteen tiendas that are being erected instead of 
the eight as first proposed. 

Unit cost prices show: 

Lineal meters 61-centimeter pipe drains flO.22 

Lineal meters box drain 5.22 

Stone for fill, per cubic meter 99 

Gravel for fill, per cubic meter 1.19 

Gravel for structure, per cubic meter 4.18 

Cement, per barrel 6.30 

In addition to plans, pipes were laid underneath the floor to 
provide flushing by water. A reenforced-concrete water tank is 
proposed on the market site to hold the water required for flushing 
purposes. 

The Busuang-Malinao Road has recently been started, the con- 
struction of which was placed under the direction of Mr. Francisco 
D. Enaje, junior assistant engineer. The work consists of construct- 
ing approximately 16 kilometers of first-class road. One-fourth of 
the subgrade work has been completed and arrangements are nearly 
completed for the metaling, which will be done by local contractors. 

A survey is being made of the Aclan River crossing with the view 
of putting in a collapsible bridge. This stream is unfordable at all 
times, is normally 40 meters wide, and last year during baguio weather 
spread to 15 kilometers in width. The main channel at ordinary 
high-water mark is approximately 400 meters wide. 

The Panitan-Pontevedra Road will be completed by the end of 
June. This road is now being metaled with crushed stone, and when 
completed will provide communication with the Philippine Railway 
and the markets at Capiz and Iloilo. Sugar, rice, and fish are the 
principal products. 

The subgrade of the Panitan-Pilar Road has been completed to 
Libacao, kilometer 31, and metaling is rapidly being placed by 
tramway. 

It is expected to have the metal in place by the end of June to 
kilometer 19.5. The bridge and culvert work is now being constructed 
on the unfinished sections, from kilometers 21 to 31. 

Panitan bridge will, by the end of June, probably be 50 per cent 
complete. This work, after the foundations are in, will progress 
rapidly and by the end of July the bridge, which consists of two 80- 
foot steel spans and two 10-meter I-beam approach spans, should be 
completed and open to traffic. 

The Capiz High School, considerably damaged by the typhoon of 
last year, has been completely renovated and is now better than 
ever, with concrete floors in four large classrooms, principal's office, 
library, and assembly room which, during the vacation, has been 
used by a local cinematograph company. 

The Capiz Primary School, which was considerably damaged by 
the recent typhoon, having had its entire roof stripped, is now near- 
ing completion and will be ready for service when school opens. 

Progress of road work on the Tangalan-Ibajay Road has advanced 
very steadily, and we are now preparing to descend the large divide 
between the two terminals. 
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C AG AY AN. 

Work on the extension of the Tuguegarao-Alcala Road from kilo- 
meter 9.6 to Iguig, kilometer 17, is progressing slowly, owing to 
lateness of starting the work. Grading completed to kilometer 12 
and surfacing on kilometer 10. Gravel for surfacing is costing from 
^2 to f*=6 delivered on river bank or side of the road, as the case 
may be. 

The provincial jail will be completed shortly. An additional loan 
was granted for the completion of this building. 

The Enrile School, Bureau of Education standard plan No. 3, is 
nearing completion. It is hoped there may be found means to con- 
struct a new high-school building for Tuguegarao, as the present 
building is in a very bad way, and money for repair each year is of 
little benefit. 

A new floor is being placed on the steel bridge at Aparri and some 
road repairs on the road south from Aparri. 

Road work from Lanao to Abulug has been suspended temporarily, 
owing to the fact that the subgrade is sandy and when thrown up 
dry makes very difficult passage for vehicles. Work will be resumed 
when rains commence. 

The regular allotment, with f*^3,000, provincial funds, has been 
set aside for the revision and grading of the road over Claveria Hill 
near the town of Claveria and work will commence shortly. A sur- 
vey has already been made. 

CAVITE. 

There is a considerable agitation in the province to change the 
provincial capital from the town of Cavite to a more centrally located 
place. 

Some provincial officials are in favor of building new capital 
buildings out near San Francisco de Malabon or Santa Cruz with 
any funds that may be obtained in the future for a road to the town 
of Cavite. At present there is no good road into the capital. How- 
ever, there is a train or ferry boat arriving and leaving the town 
every two hours from 6 a. m. to 6.30 p. m. which makes traffic quite 
convenient and the road into town is open the year round, although a 
very heavy piece of beach road, some 2 kilometers in length, has 
to be negotiated. 

The regular allotment to Cavite Province, given on the population 
basis, has been appropriated for the construction of one standard 
plan 5 by 3 meter culvert over the Bancal River near Binakayan, and 
for two 3-meter culverts on the Zapote to Imus Road, together with 
several small culverts to be constructed with any funds that may be 
left. 

When these culverts are complete and the Zapote bridge and 
Julian bridge finished (which should be during 1914) the road from 
Manila to Silang, 50 kilometers, will have been permanently bridged. 
This whole road is now first class except 4 kilometers of sandy 
formation between Zapote and Bacoor and the last 21 kilometers 
going into Silang. 

The construction of the Dasmarinas-Silang Road will probably 
be completed before the rainy season sets in for good, as only 21 
kilometers remain to be surfaced. 

The road is open to auto traffic, however, right into the town, as 
the embankment has been finished for some time and is very hard 
from continuous rolling. 

The elevation of Silang is 320 meters (1,050 feet) above sea 
level with a maximum grade of 4 per cent, the longest being approxi- 
mately 300 lineal meters. 

Autos can go the whole distance on the high-speed gear. 

Several rains have delayed work somewhat on the Naic-Indang 
Road, but they have been a great help to growing crops. 

Seven and one-half kilometers of 7-meter wide embankment have 
been completed to date of June 1 and adobe laid over 6 kilometers 
with 5a kilometers of surfacing completed. Probably 2 more can be 
finished before hard rains set in. 

The Insular Construction Company has completed the standard 
30 by 43.5 market building with tile roof and seventeen 4 by 4 
tiendas at San Roque, Cavite. 

This market presents a very pretty appearance and is quite a fine 
structure for the town. 

CEBU. 

Work of reclaiming the 15-meter right of way, at the same time 
increasing the width of road sections from 5 to 7 meters, continues 
and, where noticeable sections are completed, the people are no more 
objecting to the removal of houses or fences. Most of this work is 
being done by the regular caminero force. Two new Buffalo Pitts 
10-ton rollers just received are resurfacing 13 kilometers of first- 
class road through the municipality of Cebu. 

Work on the Cebu-North Road which had been suspended for 
lack of funds has been started again and rapid progress is expected, 
as about 8 kilometers of subgrade is now under contract. 



Work on the Cebu-South Road is progressing nicely; in places 
grades are being reduced from 12 to 5 per cent. The work is costly, 
being mostly rock excavation. A force of about 150 men is now 
engaged upon this work. 

Road work between Asturias and Tuburan was suspended July 
1 due to lack of funds. 

Barili-South Road: Subgrade work, also bridge work, is now- 
completed as far as kilometer 83 and surfacing to kilometer 77. Two 
rollers are at work on this road and surfacing to kilometer 80 will 
be completed by October. Contracts have been let to the Insular 
Construction Company for the two concrete-pile bridges at 115.8 and 
120.1. 

Work on the Dumanjug market and tiendas will be commenced 
during July. This work has been suspended since February, due 
to change of plans by the municipality. This delay will increase the 
cost of the building at least t*^500. 

Carcar market and tiendas, now under construction by the Insular 
Construction Company, are about 80 per cent complete and over 
contract time due to failure to secure timber and corrugated iron. 

Opon market, a standard 28.5 by 39 by 4.7 meter open-court market, 
started May 10 by administration, is progressing well, all concrete 
columns and fioor being in place. Expect to complete by July 31. 

Oslob market, an 18 by 42 meter building, was started during 
June, 1913. Delay in beginning construction is due to failure of 
contractors to deliver timber. 

Dalaguete School, a No. 10 standard plan school building, has been 
completed. 

Boljoon and Oslob schools, both of which are Bureau of Education 
standard No. 7, are 70 per cent completed. 

The Danao quarry has been reopened, and stone will be furnished 
for resurfacing the provincial road for 13 kilometers through the 
provincial capital. 

Osmena waterworks repairs are progressing well. The pipe line 
has been repaired. The new spillway is completed and of 65 meters 
of fiume to be built, 15 meters have been built to June 14, and the 
whole project will be completed by July 15, 1913. 

ILOCOS XOKTK. 

There occurred on May 9 a very severe windstorm which laid des- 
olate the towns of Dingras, San Miguel, San Nicolas, Batac, Paoay, 
and Badoc. The storm lasted only about an hour, but during that 
time it certainly struck a ^'knockout blow." Churches, presidencias, 
and schools were unroofed. Scores of bamboo shacks were demol- 
ished and many people killed. Flying pieces of roofing iron were 
especially dangerous to life. Roof failures appeared to occur as 
much from insecure methods of fastening purlins to rafters and weak 
purlins as from inadequate methods of fastening roofing iron to 
purlins. 

Work upon the Laoag bridge substructure is now nearly complete 
up to and including the fourth pier. 

A plan No. 7 schoolhouse is being undertaken in the municipality 
of Bacarra. Concrete partitions are proposed instead of the usual 
sheathing. 

A provisional crossing at the Bacarra River was effected at small 
cost by restricting the waterway. The ordinary flow was caused 
to pass through two small bamboo culverts by a fill of large rock 
with a covering of gravel. The gravel being constantly saturated 
with water soon packed, furnishing an excellent roadway. 

ILOCOS SUR. 

There are now under construction four reenforced-concrete bridges 
on the Manila-North Road in this province over the Bical, Lapog, 
Cabugao, and Sinait Rivers. The contract for this work was 
awarded to Messrs. Allen & James and has been in progress for 
some time. 

Osmena (Cabugao) bridge is a twenty-four 7-meter deck-girder 
span, 4.27-meter roadway, with two U abutments, headroom 2.5 meters. 
It is the longest of its type in the Philippine Islands. 

Owing to the difficulty encountered in driving the concrete piles 
through sand and large gravel this bridge was not opened to traffic 
as soon as expected. The reenforced-concrete piles, measuring 0.40 
by 0.40 by 7.50 meters, were driven without jets, the nature of the 
material encountered in the river bed not permitting an advantageous 
use of same. In driving these piles a steel cap 1 meter long and 
made of steel plates 2 centimeters thick and sufficiently large 
to fit top of pile snugly was used with sand cushion and wooden 
blocks, and with this arrangement piles were driven with a 1,000-kilo 
steam hammer, 7 meters free fall, average penetration 1 centimeter 
per blow, and to a depth of 4.5 meters below 0.00, which was the 
river bottom, the piles brooming at an average of about 40 centimeters 
per pile. 
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The bridge is completed, and has been accepted by the provincial 
board and opened to the public on June 2, 1913. It was dedicated 
by the Speaker of the Philippine Assembly, Hon. Sergio Osmefia, on 
May 7, 1913. 

Bical bridge is now under construction, and is 52.6 meters long 
with a headroom of 1.50 meters. It was raised 30 centimeters with 
the consent of the chief division engineer on account of the bridge 
location being changed. It has seven 7-meter reenforced-concrete 
deck spans and two U reenforced-concrete abutments. The piles 
are 0.40 by 0.40 by 8.4 meters for this bridge and were driven through 
sand and large gravel with the same cap that was used for the piles 
of the Cabugao bridge with a 1,000-kilo steam hammer, 7 meters 
free fall, average penetration of 0.02 centimeter per blow, and to 
a depth of 6.50 meters below river bottom, which is 0.00. Work done 
up to date, 2 abutments, 25 piles, and 6 slabs placed; percentage 
of work completed, about 85 per cent. Bridge will be opened to 
traffic by July 1, 1913. The bridge is the same type as the Osmefia 
bridge. 

Lapog bridge is 45.6 meters long and of the same type as the above- 
mentioned bridges with a headroom of 2.30 meters, with six 7-meter 
reenforced-concrete girder spans with two U abutments. Work com- 
pleted up to date, 2 abutments and 7 piles placed; penetration of the 
piles is about 4.75 meters. A great deal of difficulty is being en- 
countered in getting that depth. It is impossible to use jets on 
account of the class of material encountered — sand and large gravel 
or bowlders from 0.03 to 15 centimeters in diameter. Piles are hold- 
ing up well, as they only broom off at the top about 0.40 centimeter. 
Project will be completed about July 31, 1913. 

Sinait bridee is of the same type as the above, with one excep- 
tion in that it has no abutment but the two end caps act as a retain- 
ing wall. From elevation 0.75, which is the bottom of the two end 
caps, it is to be riprapped with large rock to the river bottom at a 
slope of 11. Work completed, 25 piles have been cast and arrange- 
ments are now in progress to complete this bridge in August, 1913. 
When completed, this bridge will be 28 meters long with a headroom 
of 2 meters and four 7-meter reenforced-concrete spans. 

There are at present 3 active projects of road construction in the 
south. These are the Santa Maria-Soso, the Danar-Candon diver- 
sion, and the Candon-Santa Lucia Road. In addition to these there 
is the Tagudin diversion in the subprovince of Amburayan. 

The total length of the Santa Maria-Soso Road construction is 
2.42 kilometers, with an average fill of 0.5 meter above the surround- 
ing country. It follows the old road except a kilometer at the Soso 
end where it diverts to the west, traversing rice paddy and coconut 
groves. Grading and surfacing will be completed before July 1, 1913. 
Grading cost, 35 cents per cubic meter. The last kilometer on 
the Soso end being very low it is proposed to be asphalted. Sur- 
facing comes from the Soso quarry, 200 meters north of Soso bridge 
and along the road. Since there is not sufficient stone to feed the 
crusher, an additional supply from the San Esteban quarry, at a 
distance of 2 kilometers south of Soso, is taken. The road through 
the municipality of Santa Maria has not been touched, awaiting 
resolution of the municipal council. 

The Candon Road diversion is a 4.2-kilometer new road from the 
south end of the existing first-class road at barrio Bucong to Candon. 
This road is far from the scouring action of the Candon River. It 
crosses the river at Bucong, 2 kilometers above the old crossing. It 
traverses the largely populated barrios of Langlanca I and Lang- 
langa II and a rich sugar and rice land. We had no trouble in 
getting th^ right of way, as the proprietors are few and willing to 
donate their land to the province, but on the other hand they ask 
for the old road instead. Many of the inhabitants of the small 
barrios are proposing to move their houses and place them along 
this road and others to build new ones. Undoubtedly, when this is 
open for traffic houses will be scattered along it. Grading is almost 
finished and also the subgrade is rolled. Surfacing will begin as 
soon as the crusher at Soso has enough output to surface the Santa 
Maria-Soso Road, including the road through the town. The surfac- 
ing will come from the Sorboc quarry at a distance of 2 kilometers 
north of Candon and 150 meters east of the road. The stone is 
hard and durable, like that of the San Esteban quarry. 

South of Candon 1.56 kilometers of coral-surfaced road is com- 
pleted. This location is the worst place of the Candon South Bound- 
ary Road during the rainy season. During this season this portion 
is muddy to a depth of 0.2 to 0.5 meter, and there were not few 
instances when vehicles got stuck. With this constructed as first- 
class road, the road from Candon to the south and perhaps to Tagudin, 
Subprovince of Amburayan of the Mountain Province, will be passable 
for all classes of vehicles any time during the year. Grading on this 
road cost 30 cents per cubic meter and surfacing ^2.55 per cubic 
meter. The coral is delivered on the work by the contractor at 1*^2.55 
per cubic meter hauled from the Candon beach, a distance of 6 
kilometers. The contractor has to screen the coral in three sizes 
before it is delivered on the road. 

The road through the municipality of Candon is not yet constructed, 
waiting for the resolution of the municipal council. 



With the completion of these three active projects and with the 
finishing of Candon bridge, the Province of Ilocos Sur can be proud of 
having a first-class continuous road of 65 kilometers from Vigan 
south. 

Tagudin diversion road connects the Provinces of Ilocos Sur and 
La Union through the subprovince of Amburayan, Mountain Province. 
This is 3.2 kilometers long from the Amburayan River north to 
Tagudin. From the river to the saddle, a distance of 1.66 kilometers, 
will soon be completed. Grading on this portion is about 1 meter 
average; there are, however, heavy hillside cuts of 10 meters. The 
material encountered on this road is hardpan mixed with dirt and 
occasionally large bowlders. Grading on this portion of the road costs 
45 cents per cubic meter. There is already excavated 16,000 cubic 
meters of dirt, mostly disposed of for fill at a cost of 40 cents per cubic 
meter. The road is very well provided with ditches. The water is 
disposed of by drain ditches and pipe culverts and by two corrugated 
ingot iron nestable pipe culverts. This kind of pipe offers a great 
advantage over the concrete piping for the reason that the laying is 
80 per cent easier. This is the first time this kind of piping for 
culvert has been used in this province or perhaps in the Islands. Over 
these iron pipes there is a fill of 7,000 cubic meters. The dimensions 
of the two fills are as follows: Height, 6 and 5 meters; the bottom 
width is 24.30 and 21.30; the length is 30 and 27 meters. The excava- 
tion balances mostly with the fills. The surfacing is river gravel and 
it is delivered upon the road in three different sizes at a contract price 
of 1*2.50 per cubic meter. At first we had much difficulty in getting 
laborers, as most of the Tagudin laborers were engaged on the con- 
struction of a retaining wall to control the river. But this difficulty 
was overcome by the help of the subgovernor of Amburayan, who 
ordered all the townships to furnish laborers — 50 per township at a 
wage of 40 cents per day. 

The interesting feature of this road is the big fill on the ingot 
culverts. This fill makes the road shorter and straighter, and does 
away with the existing dangerous loop where the traffic goes over at 
present. The maximum grade of the road is 6 per cent. Being at a 
height of 40 meters above sea level and 25 meters above mean high 
water of the Amburayan River, it undoubtedly will never be subjected 
to river flood as the old road was. With the actual appropriation about 
2 kilometers of it can be graded and surfaced, the remaining kilo- 
meter waiting for additional appropriation. 

The contract for the Candon bridge has been awarded to Mr. A. 
Itchon. The work was started the latter part of March. This is a 
steel superstructure supported by 6 reenforced-concrete piers and 
abutments. The main span is 49.54 and end ones are 9.12 and 9.34 
at each end. The middle piers will soon be completed. Because of 
the difficulty of excavating the piers near the river due to the water, 
the contractor has just installed a 25-horsepower pumping engine. 
With this he expects to construct the whole substructure before the 
end of July, 1913. 

ILOILO. 

Under an especial appropriation for second-class gang maintenance, 
repairs to the roads between Tigbauan and San Joaquin, between 
Janiuay and Cabatuan, and between Pototan and Dingle are rapidly 
approaching completion. As second-class roads, these will be in excel- 
lent condition before the rainy season. 

The reconstruction of the road from Barotac Nuevo to Dumangas is 
well under way and should be in excellent condition by the 1st of Sep- 
tember. 

Regular first-class maintenance indicates a continuous improvement 
especially in the vicinity of Iloilo, where the roads were damaged by 
the typhoon of last year. 

Two No. 7 schoolhouses are being constructed in this province by 
administration — one at Santa Barbara and one at Passi. 

The Santa Barbara building was started in advance of the one at 
Passi, and this made it possible to use the same forms for the two 
buildings. 

With this in mind, the forms for all piers and girders and columns 
for the Santa Barbara building were constructed with peg joints and 
numbered so that no carpenter work or high-priced labor will be needed 
to place the forms when moved to Passi; thus considerable expense 
in form lumber, labor, and supervision will be saved. 

All the piers and girders of the Santa Barbara building are com- 
pleted at this date and the forms for the same will be shipped to Passi 
immediately when the foundations are ready for them. 

The Jaro bridge will, in all probability, be ready for traffic by the 
20th of June. The steel of the east span is in place and the flooring 
is half laid at this writing, while the west span is about half riveted. 

The Santa Barbara and Jaro market buildings which are being 
constructed by the Insular Construction Company are at a standstill 
owing to the scarcity of guijo lumber in the market ; however, arrange- 
ments are being made to secure the lumber in Manila and it is ex- 
pected that the work will be resumed in the near future. 

The Oton market and tienda buildings have been completed by 
Messrs. Lambert & Taylor Company. The 3 by 2 box culvert which 
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was started at kilometer 0.82 on the Oton Road was abandoned because 
the high tides at that point made the cost of a cofferdam so great that 
the culvert could not be built with the money available. A 3-foot 
American ingot iron culvert was substituted at about one-fifth of the 
estimated cost of the 3 by 2 box. 

The Arevalo municipal building, which was unroofed in the typhoon 
of October, 1912, has been repaired under the supervision of the 
district engineer at a cost of f*500. 

During the month of May a reconnoissance survey was made of sev- 
eral proposed routes for an interprovincial road between the Provinces 
of Iloilo and Antique. There is at present no road beyond San Joa- 
quin on the Iloilo side and Guintas on the Antique side. The usual 
route taken by those traveling overland between these two provinces 
is an old Spanish trail over the mountains from San Joaquin to Guin- 
tas. This trail is very rough and in the rainy season absolutely 
impassable, as it follows the bed of the Tiolas River. There is a trail 
along the coast from San Joaquin to Guintas, but this trail is also 
impassable in the rainy season. It was desired by the people of 
Antique and Iloilo Provinces to have the road farther north, thus 
making a more direct route betwen the towns of Iloilo and San Jose. 
Therefore several proposed routes were explored, namely, the old 
trails between Sibalom and Miagao and Sibalom and Igbaras, but it 
was found that the most practical route was the one already in use; 
that is, between San Joaquin and Guintas. A preliminary survey of 
this route will be made shortly and estimates prepared and sent 
through the regular channels for approval. 

The Lucena-Jalaur Road, connecting the old Barotac-Zarraga Road 
with the railroad at Lucena, is 7.65 kilometers in length and entirely 
rice paddy fill. Grading was begun April 1 by administration, and 
due to the approach of the rainy season was rushed through and is 
now completed. 

The relocated section of the Duerias-Lambunao Viejo Road is well 
on its way to completion. The grading for this section, which is 13.6 
kilometers in length, is completed, all of the culverts are in, and 3 
kilometers of metaling are completed. 

A concrete slab and girder bridge on concrete piles will replace 
the existing wooden structure at kilometer 10.1 on the Mandurriao- 
San Miguel Road. This will be advertised for bids very shortly. 

The Constabulary headquarters in Iloilo will be completed in time 
to be occupied on July 1, 1913. The completion of this building was 
delayed several months by shortage of building material in the Iloilo 
market. This contract of W. H. Lambert & Co. included a headquar- 
ters building with sanitary plumbing septic tank, and a modern stable. 
The contract for wiring the building and stable for electric light was 
given to Germann & Co. The total cost of building, plumbing, lighting, 
etc., was about f^36,000. 

The Abangay bridge constructed under contract by A. Buchanan 
was completed and opened for traffic on June 15. This is a 22-meter 
reenforced-concrete arch, with open spandrel arches, erected on a pile 
foundation. Entire cost of bridge including approaches was t*^22,000. 
Time of construction, 18 weeks. All the material for this bridge was 
shipped by train to Pototan and from there to bridge site by automobile 
truck, a temporary bridge being constructed over the ford on the 
Jalaur River to facilitate transportation. 

Preliminary plans and estimates were completed for the reconstruc- 
tion of Janiuay municipality building, for which work an appropria- 
tion of 1*6,500 was made. The work as planned is to remove the 
second story of the present building and construct a new galvanized- 
iron roof with new timber trusses on present masonry walls; the 
masonry walls to be covered with cement wash; new doors and shell 
windows to be placed; ceiling and partition to be constructed of tan- 
guile; one room with reenforced-concrete wall and ceiling and iron 
grill doors and windows will be used for a jail. All floors throughout 
the building are to be cement, and all woodwork is to be painted with 
white-lead oil. This work is to be started as soon as approved plans 
are received. 

IS ABKI.A. 

Construction of the Ilagan central barrio school of plan No. 10, 
which is nearly completed, has stopped, waiting for an additional ap- 
propriation. 

The construction of Buyong bridge, a reenforced-concrete arch, is 
going on very fast. It will probably be finished before July 1, 1913. 
The president of Angadanan, Mr. Florentino Nicolas, is one of the 
most active presidents of Isabela who is sending us laborers daily to 
remedy the labor problem. 

The construction of the Echague-Angadanan Road is being done 
mostly by contract, and it is costing the province much less than by 
administration. About 3 kilometers of it are already finished. 

All the materials for Rugao have already arrived and the excava- 
tion for the piers and abutments nearly finished. The erection of the 
substructure will soon start. 



The construction of th6 Cabagan-San Pablo Road has already begun 
and is going on very fast. The work is being done by administration 
and contract. 

LA LA(;i \A. 

The second-class road from San Pablo to Nagcarlang is now in 
good condition and automobiles have no difl^culty in reaching Nagcar- 
lang. 

Considerable traffic having developed on the Calamba-Vigaa Road 
since repairs made it passable, its maintenance by a capataz and 10 
men has been determined upon, and several culverts which were in bad 
condition have been repaired or replaced with new construction. The 
improvement in this road has had a direct influence upon the Calamba 
market receipts, and it is hoped that there may be funds available in 
another year for its reconstruction. 

San Pablo has recently purchased 7,819.47 square meters of land 
adjacent to its present market site at a cost of 1*46,180.80, and will 
spend 1*30,819.20 on the construction of another market and several 
groups of tiendas as soon as a loan of 1*27,500, already approved, is 
received. 

The San Pablo water-supply project is also awaiting funds from 
an authorized loan, and the local authorities seem confident that the 
money will be available in time for the work to be done during the 
next dry season. 

The construction of the Calamba-Canlubang Road has been delayed 
somewhat through failure to secure supplies promptly for the bridges 
and culverts, and to a much greater extent by the failure of the 
Manila Railroad Company to transport the stone from the Los Banos 
quarry. 

At present, material for all the bridges and culverts has been re- 
ceived and 80 per cent of the structures completed. Four kilometers 
of road have been surfaced and another kilometer is graded ready for 
surfacing, which will be applied within the next week, if present 
conditions continue. 

Grading on the last half kilometer of the road, which includes a 
heavy cut and fill in order to get a 5 per cent grade in crossing a gulch, 
is being pushed as rapidly as possible, and it is probable that the road 
will be completed this season notwithstanding the delays encountered. 

Construction of the Laguna High School has been authorized by 
the provincial board, and advertisements for bids will appear shortly. 
The building will be a Bureau of Education standard plan No. 20 
without the four rear rooms, and the money available is 1*44,000. 

The Bureau of Education is about ready to authorize the construc- 
tion of the Jose Rizal Memorial School at Calamba, according to 
information received from the division superintendent of schools. It 
is planned to construct a Bureau of Education plan No. 20 without 
the four rear rooms and to use a tile roof instead of the regular 
corrugated-iron roof. 

Material is being delivered in Nagcarlang over the San Pablo-Nag- 
carlang Road for the construction of a Bureau of Education plan No. 
10 schoolhouse and a standard 18 by 36 meter rectangular market, 
and construction on both will begin as soon as the material has all 
been delivered. 

There is 1*22,000 available for the market, nearly half of which 
will be needed for grading, and 1*19,000 for the schoolhouse available 
at present and 1*6,000 promised from next year's funds. 

The output of the Los Banos quarry for the quarter ending March 
31, 1913, was 6,598.5 cubic meters, which, sold at 1*3 per cubic meter on 
board cars Manila Railroad Company, brought 1*19,795.50. The output 
for the quarter ending June 30 will approximate 6,825 cubic meters, 
valued at 1*20,475. Development work is practically completed, as all 
the ledge necessary for a long time has been opened up. 

The quarry is on a sound financial basis, having a cash balance to 
its credit after having paid for all the machinery, the installation of 
same, the buildings, the spur track from the Manila Railroad, and 
the development work in the quarry. 

The fund of 1*40,000, given the quarry originally to cover cost of 
installation and operation, being no longer needed, has been recalled 
by the Bureau and used for other purposes. 

LA UNION. 

The collapsible bridge at Bauang River has proven too short by 
half and arrangements will be made in the near future for length- 
ening same to about twice the present length, which will then permit 
vehicles to pass over the river at ordinary stages of water. 

The south road is practically completed to Cava, and waiting the 
rolling of the surfacing, which will be done as soon as the surfacing 
is finished on the Naguilian-Ripsuan Road. 

On the Naguilian-Ripsuan Road, 1*10,000 is available for com- 
Dieting the unsurfaced portions from Naguilian to the beginning of 
the shelf section. Through the shelf section, which is along the bluff 
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paralleling: the Ripsuan River, a distance of 2^ kilometers, the sub- 
grade is in most places rock and a very light surfacing of gravel is 
deemed sufficient to keep it in good condition. 

One new culvert has been completed between Bauang and San 
Fernando. 

Subgrade work on the new Bacnotan-Bangar diversion, from 
Balaoan to Bangar, is practically complete; but the surfacing on 
same is coming very slow, as the contractor for gravel has failed 
to prosecute his work with proper dispatch. All the first-course 
surfacing is on from Bangar to north boundary, and second course 
being placed. Surveys for two bridges on the Balaoan-Bangar section 
have been made. Subgrade work is progressing on new location be- 
tween Luna and Balaoan. 

LKYTi:. 

Although not the season for such visitations, Leyte Province was 
swept by another baguio — the third in seven months — on May 5, 
1913. The storm lasted nearly twenty-four hours in which time 62 
inches of water fell. 

The damage done to public works amounted to 1*8,505, divided 
as follows: 

School buildings, Tacloban 1*3,820.00 

Provincial building 120.00 

Tacloban-Carigara Road 2,325.00 

Palo-South, first-class 1,500.00 

Palo-South (under construction) 740.00 

Total 8,505.00 

The damage to the school buildings consisted principally of being 
unroofed. These roofs were of galvanized iron and were recently 
put in place. 




Trade School Annex, Tacloban, Leyte, unroofed by baguio May 5, 1913. 

The iron was secured to the purlins by nails and galvanized-iron 
straps, but weakness developed at the point where the purlins were 
fastened to the rafters. These 2 by 6 inch purlins were fastened 
to the rafters by being nailed both to wedges, which were nailed 
to the rafters, and also to 3 by 2 inch strips similarly fastened. 
The accompanying picture of the trade school annex shows how these 
failed, the purlins and roofing being both lifted from the rafters 
and carried to a considerable distance, but the purlins were not 
separated from the iron. 

This weakness can easily be remedied in one of two ways. Either 
secure the purlins to the rafters by iron straps or else increase the 
width oi the purlins to 3 inches and bolt them through the center to 
the rafters by *s-inch bolts. In either case, the wooden wedge should 
not be omitted. 

Three large wooden bridges on the Tacloban-Carigara Road were 
washed away. They were replaced for, less than 1*1,000 and traffic 
was only interrupted for five days. Two of these bridges were in 
place within forty-eight hours, but the third one, crossing the Mainit 
River, of 40-meter span, took longer. 

A large amount of crushed stone and some coal deposited near 
the Burauen River was washed away by the high water, as was also 
considerable surfacing material deposited along the shoulders of the 
Tanauan-Dagami section on the Palo-South Road. 

The work of surfacing and widening the Tanauan-Dagami section 
of the Palo-South Road is being pushed as rapidly as possible. 

The actual cost of this work will considerably exceed the estimated 
cost of 1*19,000, which was based on the supposition that the work 
could be accomplished with 300 cubic meters of stone per kilometer 



and that the river stone could be obtained at a cost of 1*^2 per meter. 
However, owing to the very uneven condition of the road and the 
many ruts and depressions, it was found that about 400 cubic meters 
were required per kilometer. 

While the gravel at one deposit was obtained for 1*2 per meter, 
the gravel at the other cost 1*2.25 per meter. In both places it was 
necessary for us to furnish cascoes, which cost 1*1 per day each. 
Seventeen of these were in daily use. The people obtained the gravel 
at a point about 7 kilometers from the deposits, but on account of 
the current, each casco could only make one round trip per day. The 
capacity of these cascoes varied from 1 to 2i cubic meters. Haul- 
ing cost 1*0.40 per kilometer meter. The longest haul was 9 kilo- 
meters, which was from the Palo quarry to kilometer 22, the rock at 
Palo being obtained at an average cost of 1*1.70 per cubic meter. 

No crusher was used, as it was observed that if this rock is broken 
to 4 or 6 inch pieces it will readily crush to satisfactory sizes under 
the roller and binds very quickly, giving most satisfactory results. 
This rock was used from kilometer 18 to 22, inclusive. The cost 
of hauling prohibited the use of Palo stone any further than kilo- 
meter 22. 

From kilometer 23 to 30 hard river gravel is being used. This 
requires the use of sand as a binder, and even then does not bind 
as readily as the Palo rock, taking fully five times as much rolling 
as the latter. While it is impossible to get as good an appearing 
road with this stone, it is believed that a lasting one will be obtained, 
although even in this respect it will probably prove somewhat inferior 
to the Palo stone. 

The piles for the Malaguicay bridge (four 7-meter spans) at 
kilometer 21.9, Palo-South Road, have been made and driving will 
shortly commence. 

For driving these piles a 40-foot pile driver with 8 by 12 inch 
leads and 2,000-pound hammer will be used. The pump is 6 by 5 
by 6 Fairbanks Morse with a 4-inch suction and a 3-inch discharge. 
Two jets will be used. A 16-horsepower boiler and 2-drum hoisting 
engine will complete the driving equipment. 

The baguio of May 5 carried away the false work, and the flooring, 
railing, etc., of the provisional bridge had to be removed in order to 
prevent the planks being carried away by the flood. Even with 
these mishaps it is expected that this bridge will be completed under 
the estimated amount of 1*13,000. 

Advertisements have been placed for the following bridges on the 
Maasin-Inopacan Road; No. 43.4 over the Binabulan River (2 spans 
of 7 meters each) ; No. 47.4 over the Pamipian River (2 spans of 6 
meters each). No. 48.0 over the Hindang River (4 spans of 6 meters 
each) ; No. 52.0 over the Bulacan River (5 spans of 6 meters each) ; 
No. 52.3 over the Panaliwad-on River (3 spans of 6 meters each); 
and No. 52.5 over the Pandan River (3 spans of 7 meters each). 

The Leyte Land Transportation Company which was started in 
June and August, 1911, by Messrs. Engle, House & Price and which 
was incorporated for 1*120,000 in April, 1913, reports that its business 
has fallen away greatly in the last month owing to the typhoon of 
May 5, 1913. 

This company which started in business with a 1-ton Rapid truck 
in June, 1911, now have four l^-ton White trucks, four 2-ton Gramm 
trucks, one 12-ton Rapid truck, one 1-ton Rapid truck, one 7-passenger 
Brazier, one 5-passenger Hupmobile, one 4-passenger Buick, and one 
Buick runabout. 

At the beginning, the natives were afraid of trusting themselves 
in autos, but careful driving and no accidents soon gained the 
confidence of the people and this means of travel became popular 
with all classes. 

At first the rate for passengers was 1*2 from Tacloban to Carigara 
(54 kilometers). Since then the improvement in the roads and the 
replacing of many of the wooden bridges by concrete structures has 
enabled the company to cut their prices about 20 per cent. The 
fare from Tacloban to Carigara now being 1*1.60 and Tacloban to 
Burauen (43 kilometers) 1*1.28, with intermediate points in pro- 
portion. Freight is hauled at a rate of 1| centavos per kilometer 
per 100 pounds. 

The company has been greatly hampered by not being able to get 
spare parts and tires in Manila. In some cases they have been com- 
pelled to wait a year. In one instance they received tires they had 
ordered in the United States before ones ordered from Manila, 
although the Manila order was placed one month earlier than the 
other. This has caused the company to have more trucks in stock 
than they actually need in order to be ready in case of a breakdown, 
as they have the mail contract and cannot suspend operations. 

The two Rapids are still running, but have had very many repairs 
made to them. The Gramms proved very hard on tires and the 
Whites seem to give the most economical results. 

An interesting commentary on the effect of good roads on the 
cost of operating automobiles is that the company states that they 
used 5 gallons more gasoline on the Burauen run (43 kilometers) 
than on the Carigara run (54 kilometers), due to the Dagami-Tanauan 
section of the former road which was so badly injured by the Novem- 
ber baguio. Also, their tire cost was increased. According to the 
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data kept by the company, a 2-ton truck running daily 108 kilometers 
will cost f*=0.32 per kilometer, including all overhead charges. The 
average life of a tire is 6,000 kilometers. 

The company makes two round trips Tacloban to Carigara, one 
truck starting on each end each morning, and three round trips to 
Burauen, with occasionally an extra for freight. 

In addition to the Leyte Land Transportation Company, Mr. Ber- 
nardino Perez, of Tanauan, has two i^-ton Buick trucks, each of 
which makes one round trip per day between Burauen and Tacloban 
and Carigara and Tacloban, respectively. These cars have the same 
rates for freight and passengers as those of the Leyte Land Trans- 
portation Company. 

Neither of these companies have injured the people who make 
their living by hauling with carabaos, as the carabao is the cheaper 
means of transportation and the autos get only such stuff as the 
carabaos can not handle or material required in a hurry. 

Even with the handicaps of baguios and locusts, the fertile lands 
of this province produce such quantities of hemp, coprax, corn, and 
rice that there is enough hauling to permit both companies and the 
carabao owners to do a prosperous business. 

As it has been costing the province over 1*1,600 per month for 

transportation of material and supplies, it has been decided to add 

a 5-ton automobile truck to the equipment and the requisition for 
same has been recently forwarded. 

The grading on the Palo-South Road has reached Julita (kilometer 
51), and by July 1, kilometers 44 and 45 will be entirely completed. 
From data obtained to date the locomotive bought for this project has 
more than justified its purchase as it will have more than paid for 
itself before 6 kilometers have been completed. On kilometer 44 
(the first one it was used on) it saved 1*1,000 in the cost of rock. 

MISAMIS. 

The cofferdam for the center pier of the Jimenez bridge is com- 
pleted and the excavation and pile driving is going nicely. A great 
deal of difficulty was encountered in sinking this cofferdam for the 
following reason: Some years past, while the old pile bridge was 
standing, the river started to scour out the set of piles where the 
present pier is going, and the people of the town turned out and 
partly filled the hole made by scouring with bowlders from 6 to 18 
inches in diameter. The river then filled in about 6 feet of sand and 
gravel, covering these bowlders. 

Driving sheet piling until the stone was encountered and attempt- 
ing to excavate down to the stone in order to remove them out from 
under the pile was first tried without success, as the outside pres- 
sure was so great that the sand and gravel heaved under the pile 
as soon as a stone was removed. 

This scheme was then abandoned, and an outside row of sheet 
piling was driven about 1.50 meters from the old one, and down 
until the stone was found. When this outside cofferdam v^as com- 
pleted, which took up all of the pressure above the bowlders, the 
first scheme was again tried and found to be successful. 

Since January 1, 1913, 11 reenforced-concrete culverts have been 
constructed between Jimenez and Oroquieta, totaling 17 lineal meters, 
all standard culverts. 

A contract for the construction of 15 additional culverts on this 
road has been let. 

The province purchased 20 native bulls from road and bridge 
funds at an average cost of f*86.50 each. Very few of these bulls 
were broken to drive in a cart, but all had been handled more or less. 

The following is the method used in breaking and working them. 
As they show^ed a tendency to fight, several double ox yokes were 
made, using galvanized pipe for bows. After getting a pair in the 
yoke their tails were tied together and then they were turned loose 
in a large field. While they were a little lively at first, they soon 
lost the desire to fight, and at present are all turned loose together 
in the pasture. Teaching them to eat ground corn was rather difficult. 
However, after drenching them with bottles of corn mixed very wet, 
they soon began to eat it rapidly. They are fed 2 gantas of corn 
meal every day, which cost 10 centavos a ganta. Since April 4, they 
have been worked nearly every day and are all in fine condition 
except two, which are tender-footed. One driver to two bulls is 
employed, working one in the morning, and the other in the afternoon. 
One-third of a meter of river gravel is hauled at a load and by 
working two to one cart, five trips per day are being made on a 21- 
kilometer haul. The average cost of one carabao here in Cagayan 
per day is f*2, so it can be seen that the '"urchase of the animals 
has resulted in a great saving for the province. 

NUEVA ECIJA. 

Grading has been completed on the Baloc-San Juan section of the 
Manila-North Road, and 10 kilometers of surfacing completed. Work 
is under way upon the surfacing of the last section and the placing 
of culverts and drain boxes. 



Grrading has been completed upon the Gapan-Bulacan boundary 
section of the Manila-North Road, and first-course surfacing placed 
and rolled. Work remaining to be done on this section consists of 
placing and rolling the finishing course on 4 kilometers and placing 
culverts, drain boxes, and depositories. 

Four and one-half kilometers of subgrade and 2 kilometers of sur- 
facing have been completed upon the San Isidro-Pampanga boundary 
road, and the cleaning and widening of the right of way to 15 meters 
has been completed to the municipality of Cabiao, a distance of 9J 
kilometers. Special mention is due the municipality of Cabiao for 
interest taken in this road construction and assistance rendered to 
the Bureau of Public Works in obtaining a 15-meter right of way 
through the municipality. The municipality of Cabiao has also ap- 
propriated f*800 to assist in the construction of the above road. 

Two and one-half kilometers of grading have been completed upon 
the San Antonio-San Isidro Road and the right of way of the entire 
road for a distance of 8 kilometers has been cleared and widened 
to 15 meters. The municipality of San Antonio is rendering all 
possible assistance upon this work. 

Survey and estimate have been completed for the San Isidro- 
Pampanga boundary road, and work is now under way on surveys and 
estimates for the road from Baloc to San Jose and from Cabanatuan 
to Rizal. The latter road will pass through, or near, the Luzon 
Pineapple Company's plantation which is planting a large number of 
pineapple plants and installing a canning factory. 

The concrete work for the substructure of the Malimba, Tabuating, 
and Baliuag bridges has been completed, excepting the pier of the 
Baliuag bridge. Work on this was delayed on account of early 
rains. The work on the above bridges has been done by contractor 
Mr. John Gordon. 

Plans and specifications have been prepared for the construction 
of collapsible deck bridges upon the Peiiaranda and Rio Grande 
Rivers, and the Director of Public Works has been requested to 
advertise for bids for the construction of these bridges. Both of the 
above bridges are upon the Manila-North Road, and it is desired to 
construct them during the rainy season in order to test their feasi- 
bility for the rivers in this province. 

A 10,000-gallon water tank for the provincial buildings and grounds 
at Cabanatuan has just been completed. The Atlantic, Gulf and Pa- 
cific Company were the contractors on the above tank. 

Work upon the new mess hall of the Mufios Agricultural School 
is completed and work is now under way upon the construction of a 
large well, or sump, at the agricultural school. It is expected to 
experiment with this well for irrigation purposes. 

Work has been practically suspended for the last forty days upon 
all road work in this province on account of all laborers having been 
employed by the various municipalities in fighting the vast swarms 
of locusts which have infested the province. 

OCX IDKXTAL NKCROS. 

Bids were opened April 8, 1913, for the construction of a standard 
market building and tiendas for the municipality of Hinigaran. As 
the only bid received was considerably in excess of the estimate of 
the district engineer, it has been recommended that the work be done 
by administration. 

Work on the La Carlota market building and tiendas progresses 
slowly, owing to the inability of the Insular Construction Company 
contractors, to obtain lumber. The columns and fill have been com- 
pleted for several weeks and the work is now practically at a standstill. 

A third-class road has been completed from Manapla to Cadiz, 
on the Bacolod-North Road. The alignment follows the relocation 
which will ultimately become the route of the first-class road. The 
soil IS a clay intermingled with soft gravel and forms a good natural 
surface. Drags are used to advantage on this road. Several tem- 
porary wooden bridges were built by abutting hacienderos. 

Surveys have been completed for the extension of the present first- 
class Bacolod-North Road from Alicante to Victorias, a distance of 
6 kilometers, and for a road from Saravia to the barrio Tansa, in 
the heart of a rich sugar-land district, 6 kilometers inland. Surveys 
have been authorized for the extension of all existing first-class roads 
with a view to obtaining definite data for a ten-year road and bridge 
construction programe. 

Construction of the Hinigaran-Isabela Road has been recommenced 
after a lapse of about two years. The grading work has been com- 
pleted through the hilly country, where the soil is a very stiff clay 
and has now reached the lowland rice and sugar section. The uniform 
standard section, with 7-meter shoulder width, berms, and 4-meter 
surfacing is being constructed. As the funds available amount to 
approximately ^20,000, the entire uncompleted section cannot be 
constructed. 
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Work on Alimango bridge, a three 7-meter span pile bridge, has 
been started by the contractors, W. H. Lambert & Co. The provin- 
cial pile driver is being used on this job. 

The Bacolod-Bago bridges have all been completed by the con- 
tractor, Mr. J. E. Ainsworth. The necessity for exact information 
as to materials underlying proposed foundation was demonstrated 
during construction of all three bridges. A rotten limestone forma- 
tion called "bacquias" locally, was actually found, where the old 
jet-rig test borings indicated coarse sand. As a result wooden piles 
could not be driven, and the foundations were laid on the excavated 
bacquias. Lupit bridge consists of two 13.5-meter and one 14-meter 
open spandrel arches; Magsungay bridge is a 22-meter open spandrel 
arch; and Calumangan consists of five 7-meter standard slab and 
girder spans on concrete piles. 

At Lupit and Calumangan all the approach grading has been com- 
pleted, but at Magsungay, where 8,000 cubic meters of fill have to 
be placed and approximately 250 lineal meters of surfacing to be 
constructed, the work is held up pending agreement about the use 
of land for borrow pits. Lupit bridge, exclusive of grading, inspec- 
tion, and surcharges, cost f*32,267; Magsungay cost f*^18,132; and 
Calumangan, 1*11,167. 

There are at present two auto-truck freight and passenger lines 
operating in this province: One from Silay to Bacolod and one from 
Pulupandan to La Carlota. Numerous automobiles for hire meet 
the steamer at the two ports above mentioned. Automobiles may be 
rented for f*^50 for the first day and f*=40 for each succeeding day. 

A private company operates a tram line from San Enrique to 
La Carlota. 

A plan for a 12-meter slab and girder bridge, with special abut- 
ments, has been prepared for the municipality of Bacolod. 

The municipality of Bago has requested the preparation of plans 
and estimates for the reconstruction of their municipal building. 

Plans are being prepared for a small retaining wall to be built 
by the municipality of La Carlota to sustain and protect the coast 
road in the barrio of San Enrique. 

OllTKNTAL NKGUOS. 

The Dumaguete-North Road has been completed as a first-class 
road to kilometer 17, with the exception of a short stretch in kilo- 
meter 16. This section is to be surfaced with oiled macadam, as it 
is subject to overflow by extreme floods. 

The division superintendent of schools advises that funds will soon 
be available for the construction of No. 7 school buildings in Gui- 
julngan and Tanjay and a No. 3 building in Tayasan. 

The construction of the Siquijor-San Juan Road as first class is 
expected to be completed in July. This road is in the subprovince 
of Siquijor and the work is being done under the direction of Governor 
Fugate. 

PAMPANGA. 

The Atlantic, Gulf and Pacific Company, of Manila, have com- 
pleted one 7.7-meter reenforced-concrete deck girder bridge at kilo- 
meter 3.8 over the Tiaong River, and one 5.7-meter reenforced-concrete 
deck girder bridge over the Matulid River on the Manila-North Road. 



Construction has started on the Guagua market, a 1*^43,107.95 
structure. 

Construction has started on a standard plan No. 10 school building 
at Guagua. 

The San Fernando-Arayat Road construction is 48 per cent com- 
plete; the road is now first class from San Fernando to kilometer 4 
and from kilometer 16 to Arayat. 




Mount Arayat quarry crushing plant in operation. 



The Macabebe market, an f*=18,300 structure, is 17 per cent complete. 

Prior to December 1, 1912, surfacing material of a very inferior 
quality was obtained for the Pampanga roads from the Gumain River 
near the southwestern border of the province, hauled 6.5 kilometers 
by tramcars to Florida Blanca and there crushed, crusher costs being 
f*3.20 per cubic meter. The rock was then shipped by train to various 
points along the railroad at f*^0.02 per ton per kilometer and hauled 
by bull carts to the roads at prices ranging from 1*1.20 to 1*1.40 per 
cubic meter. Material thus obtained was used entirely for construc- 
tion work. Quingua gravel, at f*^4.09 per cubic meter delivered in the 
depository box, was used almost exclusively for maintenance. 

At Mount Arayat, located near the northeastern boundary of the 
province, excellent surfacing material exists. From January to De- 
cember, 1912, 1,625.5 cubic meters of this rock was hand broken for 
1*4,572.58, or 1*2.81 per cubic meter, the major portion of which was 
stored at the quarry site for use on the San Fernando-Arayat Road 
construction, the small amount used for the maintenance of 2 kilo- 
meters of first-class road at Arayat costing 80 centavos per cubic 
meter for a haul of less than 2 kilometers. 
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Mount Arayat quarry, Panfipanga Province. 



Mount Arayat quarry crushing plant, showing layout. 
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An analysis of the Arayat rock is given below (laboratory No. 
112497) : 

Per cent. 

Abrasion (wear) 2.6 

Cementation 75 

Classification, basalt and hornblende-andesite. 

During the month of December, 1912, the district engineer stopped 
delivery of stone to the Florida Blanca crusher and devoted all time 
possible to reducing the cost and increasing the capacity of the 
Arayat quarry with the result that from January 5, 1913, to March 
18, 1913, 1,460.8 cubic meters of crushed rock have been delivered in 
the storage pile at f*^2 per cubic meter, the province loaning 67 stone 
hammers to the contractor. 

The cost of delivering on the road has been reduced to 30 cents 
per kilometer meter. 

In order to meet the needs of the province and furnish the neces- 
sary amount of crushed stone for construction purposes without delay- 
ing the work, a second quarry, 2.3 kilometers from the proposed rail- 
road station at Arayat and the same distance from the Rio Grande 



One of the main roads through the quarantine section is now 
opened twice per day to allow traffic to pass from one side of the 
restricted district to the other. It is not an unusual sight to see 
trains of over 150 loaded carts. 

A new market of the San Carlos standard is to be constructed 
at Calasiao. 

One wooden-pile bridge has been entirely rebuilt and two wooden- 
truss bridges have been strengthened to carry heavy traffic which 
will originate in Dagupan for Baguio when the railroad to Camp 
One stops running. 

The grading of the new capitol site has been started. 

On account of heavy rains the work on the Pangasinan section 
of the Manila-North Road is practically at a standstill. Although 
there remain only 5,700 cubic meters of gravel to be placed, it appears 
that this section as a whole will not be finished until October, 1913. 

There have been completed 13.1 kilometers of first-class road from 
Aguilar to Mangatarem, which will be declared on July 1. The 
caminero system has already been organized. 




San Carlos market, Pangasinan Province. 



River, affording cheap transportation to all towns along that stream, 
has been opened, a free right of way secured from the quarry to the 
town of Arayat and to the river, a jaw crusher with the capacity 
of 200 cubic meters per day installed, and rock will be furnished the 
province for f*2 per cubic meter, less a monthly rental of ^^246 for 
provincial-owned equipment rented to the contractor. 

Tramway is being laid from the quarry to the road, railroad, and 
river, which will result in a material reduction in cost of delivering 
stone at any of the desired points. 

PANGASIXAN. 

The San Carlos market, a new standard type with ten single 
tiendas, was completed by the Insular Construction Company on 
May 15, 1913. The total cost to the municipality for buildings and fill 
was ¥^29,935.73. 

The province is constructing a collapsible deck bridge 700 feet in 
length across the Agno River at Villasis. The Insular Construction 
Company are the contractors. 

The Insular Construction Company are rapidly bringing to com- 
pletion a steel bridge of 80 foot-span on the Pangasinan section 
of the Manila-North Road. 



RIZAIj. 

The Tonsuya bridge at Malabon was opened to traffic of all kinds 
on the 1st of July. The structure is one of the oldest and longest 
Spanish bridges in the province, consisting of eight 10-meter arches 
of adobe stone. The Manila Electric Railway Company laid their 
tracks over the bridge in 1905, and the passing of the ^eavy cars 
undoubtedly had the effect of jarring loose a number of stones in all 
of the arch rings. A large proportion of these stones subsequently 
fractured and all heavy traffic, including the tramcars, was taken 
off some three years ago. Three piers and one abutment had also 
become badly undermined and the bridge was closed for repairs. 
The floor of the bridge and back filling over the arches was taken 
up, the fractured vossoirs driven out and replaced with concrete. A 
4-foot overhanging sidewalk was added, and the entire bridge smoothed 
up and given a cement finish. Excavations were made around the 
three piers and abutment to solid foundation and filled with concrete. 
The completed work is pleasing to the eye as shown in the photograph, 
and it is believed will stand for some time without further repairs. 

The traffic on the Pasay Road continues to show an increase 
It is interesting to note in the following table that the traffic per 
meter width of road is 100 per cent greater than that of Bagum- 
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Tunsuya Bridge, Rizal Province. 

bayan and about one-half the total amount over the Escolta, which 
probably carries the heaviest traffic of any street in Manila. 



Place. 



! Vehicles per day. Per meter 
wide per 
day dur- 

l March. May. inj? May. 



Pasay 

BaKumbayan (October, 1912) 



3, 500 3,750 : 750 

3,023 3,023 | 302 



The completion of the Nanca bridge on the Manila-Montalban 
Road will be welcomed by automobilists of Manila and tourists 
visiting the famous Montalban Gorge. The old bridge consisted of 
a number of pile bents and was usually destroyed once or twice a 
year by floods, closing the road effectually for one or two months, 
and, being one of the few good roads for automobiles, naturally 
caused a great deal of disappointment among owners and sightseers. 
The new bridge consists of two 22-meter arches, constructed under 
contract by the Atlantic, Gulf and Pacific Company for 1*30,840. 
Surcharges and approaches will bring the cost to the province up 
to =P=40,000. 

SAM All. 

Work is practically completed on the Calbayog-Gandara Road and 
the entire force of laborers and equipment is to be immediately trans- 
ferred to the Calbayog-North Road. This latter project comprises the 
construction of 7 kilometers of first-class road north from Calbayog 
to the barrio Sabang, and, when completed, will form a continuous piece 
of first-class road from the Gandara River through Calbayog to the 
barrio Sabang, a distance of nearly 29 kilometers. 

An insular aid (a bridge loan) amounting to ?^68,000 has been 
obtained for the construction of seven bridges and several small cul- 
verts on this road, and surveys and soundings at the bridge sites have 
recently been completed. 

The typhoon of May 5 passed over a portion of Samar still suffering 
from the effects of the severe typhoon of last November. As a result 
of the two storms the coconut plantations, the principal resource of 
the people, are so badly damaged that no hope is held for anything 
like a normal crop in the next two or three years. It is feared that 
unless som^ leniency is extended by the Government in the collection 
of the land tax, wholesale seizures of property will result. 

The resultant damage from the typhoon to Bureau of Public Works 
projects proved to be much less than was at first feared. On the 
Wright-Taft Road the roofs of several wooden bridges were destroyed 
and one severe landslide occurred. On the Borongan-San Julian Road 
one landslide occurred and three causeways were injured to some 
extent. 

The Wright central barrio school was completed June 6, 1913. A 
standard plan No. 3 building was undertaken by administration in 
June, 1911, but owing to lack, of funds caused by the inaccessibility 
of the site and the high cost of transportation and labor, the building 
remained in an uncompleted condition for over a year. In March, 
1913, authorization to complete the building by contract was granted, 
and the contract was awarded to W. S. Price, of Tacloban, Leyte, 
for the sum of ^1,600. 



The severe typhoons to which the province of Samar is subject have 
made it imperative to substitute heavier locks, hinges, window hooks, 
and sash centers on the recently complet<ed school buildings. Also 
additional fastenings are required on the lower sheets of the roofing 
iron. 

As no bids were received for the construction of a standard No. 
7 school building at Catarman the project is to be undertaken by 
administration. Endeavors are being made to secure the materials 
with the least possible delay, as the strong southwest monsoon of 
August and September makes the transshipping of materials at Catba- 
logan both difficult and dangerous. 

The extension of the Catbalogan-Maulong Road to the southern out- 
skirts of Catbalogan has been completed, and the foremen and equip- 
ment have been transferred to Zumarraga, where three-fourths of a 
kilometer of first-class road is being constructed from the town to the 
beach. 

SORSOGON. 

The typhoon of May 5 and 6 caused but slight damage to roads in 
this province, only washing the surfacing on the Bulan-Irocin Road in 
the hill sections. Still, 2 kilometers on the Lumbang-Milagros Road 
in Masbate were very seriously damaged, in some places the flood 
breaking through the road. These damages have been repaired and 
the road is now in good shape. 

The Sorsogon-South Road has progressed fairly well, 17 kilometers 
of grading and more than 14 kilometers surfacing being completed. 

The Pawic bridge (No. 9.4), an 18-meter arch on the Bulan-Irocin 
Road, has been completed, much to the delight of the local inhabitants. 
Work has now been started on the Gate bridge (No. 13.1), a 2-span 
10-meter deck girder, and the Casini bridge (No. 15.6), a 1-span IO- 
meter deck girder, the work proceeding much more satisfactorily than 
heretofore on the Pawic bridge. 

The location of the Sorsogon-Albay interprovincial road has been 
finally decided upon, and although this road runs a distance of 62 
kilometers through rough, hilly country no grade will exceed 5 per cent. 

The spirit of competition among the camineros of this province has 
been greatly increased by the appropriation of a small sum for the 
purpose of giving a semiannual prize to the best caminero on each 
section (a section consisting as a general rule of 10 kilometers). The 
prize consists for each section of M each competitor and is governed 
by the same rules as regulate the distribution of Insular prizes. 

In Aroroy grading and surfacing are proceeding rapidly on the 
Colorado-Macatul Point Road, but little has been done on the bridge 
over the Guinobatan River, a truss of 140-foot span. The road from 
Aroroy to the Colorado mine is being extended as far as the Eastern 
Extension Syndicate mine, who have already started work on their 
plant. Close to Aroroy the Keystone mine has already completed the 
building for their mill and are installing machinery. 

Automobiles are continually plying on all three roads out of Sorso- 
gon, and the Colorado Mining Company at Aroroy are using a 3-ton 
Delahaye truck to its limit. 

In Bacon an artesian well has been drilled that at high tide flows 
about 15 gallons per minute, but at low tide a rotary pump is needed. 

During this year a new industry has sprung up in the Bicol Prov- 
inces, viz, the exportation of pili nuts. Last year 218 tons were 
shipped from Legaspi, the greater part of which came from the Pacific 
coast of Sorsogon. This year it is estimated that Sorsogon will produce 
at least 1,000 tons, about 40 per cent of which will be shipped via 
Legaspi, the remainder via Sorsogon. In addition, Albay and Ambos 
Camarines will each probably produce 250 tons. The wholesale price 
of these nuts in Sorsogon is about 10 cents per kilo, and the season 
only lasts for three months (June, July, and August), yet at the 
present time about 300 tons have been shipped from Sorsogon alone. 

Except for a small number of trees in Tayabas, these nuts are 
peculiar to the Bicol Provinces, and in Tayabas they do not use the 
nut but tap the bark for "brea," a medicinal liquid. 

SURIGAO. 

The Placer-Mainit Road construction is moving rapidly. Two hun- 
dred laborers from the island of Siquijor were obtained and are 
camped close to the work. Notwithstanding the heavily timbered 
country through which this road runs, an average of 1,800 meters of 
grade per month was made. Surfacing material is being delivered 
very slowly owing to the scarcity of suitable material. 

Resurfacing of a small section of kilometer 5 on the Surigao-Sison 
Road has been finished. This road, which eventually will connect 
with the Placer-Mainit Road, while it is still too short (5 kilometers) 
to be of much commercial value except to those who own adjacent rice 
and farm lands, nevertheless is getting quite popular for drives. 
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Quite a number of citizens have purchased new vehicles. A petition 
to discontinue the planting of acacia trees and substitute coconut trees 
along this road was presented to the provincial board. The board 
concurred with the petitioners. 

Active work on the unfinished schoolhouses on the east coast will 
commence in July. 

TAlUi\C\ 

The Insular Construction Company completed their work on the 
provincial prison on May 20. The building is a one-story structure, 
30 by 22.50 meters outside dimensions, with an open court in the center 
16 by 17 meters. With its shower baths, large airy cells, etc., and the 
beautiful grounds surrounding, it is quite a desirable place to live in 
and it was expected that a wave of crime would sweep the province 
after its completion. But such has not been the case, as there are 
only 25 guests at present. 

On February 25, 1913, an allotment of 1*7,000 was made to the 
Province of Tarlac for the repair of the Tarlac dike. This dike is 
2 kilometers long, 31 meters wide on top, with an average depth of 
about 2 meters. It was built several years ago to protect the town 
of Tarlac from the floods of the Tarlac River. With the exception of 
a few minor washouts soon after it was completed, it has served its 
purpose perfectly. However, as considerable time had passed since 
the completion of the dike, repairs were needed due to natural 
deterioration, and consequently plans were prepared for the needed 
repairs. These call for a lining of clay on the inside face about 75 
centimeters thick, with sodded slopes. As there is no current along the 
dike no provision was made for scour. A tramway was already in 
operation along the dike running back up the river to the gravel pit. 
Accordingly, a spur was laid to a good clay pit and the work done by 
tramway. The haul is 2 kilometers and is done with ii^-meter cars. 
The haulers use two cars to each carabao and are paid 35 cents per 
car, they doing the loading. The work is now almost complete. 

The Concepcion Central School, standard plan No. 7, has been 
completed at a cost of approximately 1*^13,700. The haul from the 
railroad station was 8 kilometers. All materials were purchased 
from Manila. Gravel was supplied from the Tarlac pits at a cost of 
approximately =P9 per cubic meter on the site. 

The work of W. J. Odom on the construction of three reenforced- 
concrete pile bridges is proceeding rather slowly. Though the contract 
was up June 1 only 12 piles have been driven to date. Considerable 
difficulty is being encountered in getting them down due to insufficient 
equipment. A 3,400-pound hammer, and a 3 by 2 inch pump attached 
to a 1 inch jet, both being operated by a 20-horsepower boiler, are 
being used. The boiler does not furnish sufficient steam for operating 
the hammer and running the pump at full force at the same time. 
The penetration of the pile is 6 to 7 meters and the material clean sand. 

The roofs of all the six central schools (standard reenforced con- 
crete with corrugated-iron roofs) constructed in this province within 
the past three years are about to be painted. 

This province will declare, on July 1, 7 additional kilometers of first- 
class road constructed during the period from January 1, 1913. 

TAYABAS. 

The Lucena Central School, plan No. 10 with additions, making a 
15-room building, has been completed by administration at a total 
final cost of 1^^30,429.64. 

The Lucena High School construction has been inaugurated under 
administration. Eighty thousand pesos is available for this project. 
The source of funds is a provincial loan. It is the plan of the prov- 
ince to form a school center separate from that of the provincial 
government center. The central school and the high school form the 
nucleus of the group, to be followed later on by a trade school and 
domestic-science building. The grounds will be extensive, consisting 
of 6 hectares. 

On the Sariaya-Laguna boundary section of the Manila-South 
Road, 8 kilometers of water-bound macadam have been constructed 
since January 1. 

Work has been started on the Gumaca-Lopez section of the Manila - 
South Road. Two kilometers of crushed limestone macadam com- 
pleted to date. This road will make a beautiful boulevard running 
along the Pacific Ocean, with miles and miles of cocoanuts as a back 
ground. This section is from 203 to 223 kilometers from Manila. 

Three bridges on the Atimonan-Gumaca section of the Manila- 
South Road have been completed by Contractor Arthur F. Allen. 
Contract price M5,820. Bridge No. 196.2, consisting of four 7-meter 
spans reenforced-concrete pile bent; bridge No. 197.2, consisting of one 
12-meter girder; bridge No. 201.4, consisting of two 7.9-meter and 
four 7.8-meter spans, reenforced concrete pile bent. 



Culverts to the amount of f>^26,000 are being constructed under ad- 
ministration on the Atimonan-Gumaca section of the Manila-South 
Road. The bridge division is engaged in preparing plans for six 
proposed bridges on this section. 

The source of funds for the Atimonan-Gumaca Road is an Insular 
loan of ?1 19,000 incurred by the provincial government. 

The Lucena Electric Light and Power Company inaugurated their 
lighting system on May 30, Decoration Day. The streets were so 
bright that one could scarcely recognize the town. Private installa- 
tion is being pushed. Cost of installation, f*8 per 16-candlepower light. 
Monthly rate of 1*1.50 per 16-candlepower light. No meters are being 
used. 

The town of Lucban is busily engaged in the installation of an 
electric lighting system similar to that in Lucena. 

Forty thousand pesos has been borrowed by the municipality of 
Sariaya from the city of Manila and the Insular Government to 
construct a waterworks system. This office is engaged in preparing 
the plans and data. The proposed system will be a 6-inch wrought- 
iron pipe line from the source, a spring in Mount Banahao 4 miles 
from town. A concrete settling tank will be placed about 900 meters 
from town. The plan is to pipe the houses, using spigots and house 
flush toilets; fall of 35 meters from the town to settling tank; 7 per 
cent grade from the tank to the source. 

The Mauban presidencia is about 90 per cent completed. This work 
was taken over by administration after the contractors, Messrs. Ber- 
nardo & Carver, had failed and abandoned the work. 

Plans have been prepared to repair the Tayabas central school 
building; f*6,000 is available at present writing, with more to follow. 

Lucban school, plan No. 10, Bureau of Education, is about 70 per 
cent completed. It is being built under administration by a native 
foreman. 

Calumpang school, plan No. 3, Bureau of Education, is about 40 
per cent completed. Being built under administration by a native 
foreman. 

In the island of Marinduque, 8 kilometers of first-class road have 
been constructed this year on the Gasan-Buenavista Road. It is ulti- 
mately planned to encircle the entire island with a first-class road. 
A total of 28 kilometers of first-class roads have been constructed. 

The Boac water-supply system is under construction by administra- 
tion. 

The team work of the provincial officials is to be commended. This 
office is busy, likewise all the other provincial offices. Work is being 
accomplished, and the motto seems to be "Watch Tayabas grow and 
develop." As an evidence of this team work, 18 kilometers of first- 
class road have been constructed from January 1, 1913, to date. An 
average of 3 kilometers per month. 

The provincial authorities have purchased a White gasoline car for 
provincial use. It has also allowed this office 1*^2,000 to purchase a 
car for the sole use of the district engineer. A garage has been 
constructed on the provincial grounds. 

Machines are plentiful. There are three garages in Lucena with 
13 machines and 3 trucks; two garages in Atimonan with 5 machines; 
one garage in Lucban, and many private machines throughout the 
length an breadth of the district. 

ZAMBATjFS. 

The construction of a Bureau of Education standard plan No. 10 
school building in the municipality of San Narciso was begun on 
April 3, 1913, under a native foreman. The concrete work was 
finished on June 14, with the exception of the steps, which will be 
put in last. The floor joists and one-half of the trusses are in 
place, and it is expected that the structure will be completed below 
the estimated cost by July 31, 1913. 

The following bridges and culverts have just been completed on 
the Subic-North boundary road (the cost given includes all sur- 
charges) : 

Bridge No. 11.9, 5.0 by 2.0, Rect f2,317.00 

Bridge No.13.5, 5.0 by 2.0 » 1,872.00 

Culvert No. 13.96, 4.5 by 2.0 ''1,690.00 

Culvert No. 14.10, 3.0 by 2.0 « 1,081.00 

Askew culvert No. 38.09, 3.0 by 1.0 « 840.00 

" Approximately. 

On March 4, 1913, circular letters were sent by the district 
engineer to every municipality within the province, inquiring receipt 
of and opinion on the Bulletin. All except two responded, and all 
the English-speaking municipal oflficials acknowledge regular receipt 
of same, and expressed much interest in the value of the articles 
published therein. 
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THE OCOY BRIDGE FAILURE. 

By E. J. Westerhousk, Chief Division Engineer. 

In the early part of 1908 the district engineer submitted a location 
plan and stream section for the Ocoy River crossing, Oriental Negros, 
requesting that a bridge structure be designed accordingly. No data 
sheet was submitted, nor were borings made to determine the class 



advised that the openings for the proposed bridge spans were in- 
adequate and the foundations not sufficiently stable to withstand the 
severe flood of unusual seasons with the accompanying heavy drift. 
This warning was given no credence. It is also claimed that the 
contractor at the time of construction pointed out the advisability 
of a pile foundation, which received no serious consideration at the 
hands of the representatives of the Bureau of Public Works. 







Ocoy Bridge 

PROVINCE OF ORIENTAL NEGROS 

bhowing outline of 3 orch itriKluri- 
oi completed ttie laller part of 1909 t^y 
W M Lambert, Contractor, and sirrom 
iection after destruction of bridge on 
Nov 26, 1912 . 



Plate I. Ocoy Bridge, Oriental Negros, as originally designed and present position of ruins. 



of material encountered for the bridge foundations. The data was 
incomplete and devoid of such details as are now required for the 
proper design of bridge structures. It, however, was representative 
of bridge investigation data sent in at that time by practically all 
districts. The deficiency in such data may be largely attributed to 
the cumbersome size of engineering districts at that time, in many 
cases comprising three or more provinces, and therefore being too 
large for' successful administration. 

The structure as designed and constructed is shown under Plate 
I. The work was let to contract and completed in November, 1909. 
During the course of construction neither the division nor district 
engineer found an opportunity to inspect the project until the concrete 
work had been carried to above the elevation .of the arches. An 
inspector, however, was on the job at all times. On the first inspec- 
tion trip of the district engineer, during the later part of June, 1909, 
the workmanship on the bridge was strongly condemned, resulting in 
an official investigation ordered by the Director of Public Works. 
While the work was severely criticised by the investigating committee, 
the bridge was nevertheless accepted and paid for as a result of this 
investigation, with some deductions from the amount of the contract 
price. The total cost of the bridge as charged on the treasurer's 
books was ■1*17,834.71. The bridge as it appeared on completion 
is shown under Plate II. The structure gave satisfactory service 
from the time of its completion in November, 1909, to November, 1912, 
a period of three years. It appears, however, that even during this 
period considerable scour developed and that at least one of the 
abutments had been undermined to some extent. When the project 
was under consideration and the design submitted, the provincial 
governor in an official communication to the Bureau of Public Works 



In the flood of November 28, 1912, the bridge was completely 
destroyed as shown under Plate III. The failure was entirely due 
to insufficient foundations; one abutment and the piers having been 
completely undermined, the bed of the stream scouring to a depth 
of 1^ meters below the footing foundations. The scour was undoubt- 
edly due, in a large measure, to the accumulation of a considerable 




Plate 



Ocoy Bridge, Oriental Negros, as constructed. Completed November, 1909. 
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Plate III. Ocoy Bridge, Oriental Negros, destroyed by flood November 28, 1912. 

amount of drift which was unable to pass the bridge due to the 
contracted and obstructed waterway. 

The poor workmanship as executed by the contractor in no way 
contributed to the failure of the structure. Regardless of workman- 
ship, the structure would have necessarily failed with the scour 
below the piers and abutment as shown in Plate I. Its failure, 
therefore, may be attributed entirely to the insufficient and incomplete 
data as submitted by the district engineer. As already stated, the 
only excuse for this lies in the fact that the district was so large 
at that time as to be unwieldy, leaving it physically impossible to 
secure and submit data in keeping with good engineering practice. 

The design of a concrete arch structure whereby piers were placed 
in the bed of the stream, obstructing the waterway, was clearly an 
error of judgment, although mitigated to a considerable extent by 
the fact that the bridge actually withstood all floods for a period of 
three years. 

The Director of Public Works has fixed full responsibility on the 
Bureau for failure of the structure and an allotment of 1*^20,000, 
equal to the cost of the original structure, has been made to reimburse 
the province of Oriental Negros, this amount to be employed in the 
reconstruction of the bridge. The design calls for a 160-foot steel 
span, with pile foundation for the abutments, estimated to cost 
i*^35,000. 



THE LUCENA CENTRAL SCHOOL CONSTRUCTION. 

By Hamilton V. Miles, C. E. 

Authority to construct this building, consisting of 15 rooms, was 
given by the Director of Education on April 22, 1912, with the follow- 
ing funds available: 

Local funds P10,000.49 

Insular funds. Act 2029 5,000.00 

Insular funds, Act 1988 15,000.00 

Total amount available 30,000.49 

Bids were opened by the Bureau on May 25, 1912, five proposals 
being submitted. The following is a digest of the proposals: 



Name of bidder. 



1. John Gordon 

2. Delmar Smith Clinton 

3. J. B. Murphy 

4. E. E. Calvin 

5. P. Corrona 



Amount of 
bid. 



Time. 



P33,000.00 
33,450.00 
36,818.00 
34,250.00 
31,360.00 I 



190 calendar days. 

230 working days. 

8 months. 

6 months. 

190 calendar days. 



These were submitted to the Consulting Architect who considered 
them very reasonable, and they were exceedingly so. However, as 
the lowest bid was ?31,360, which was exclusive of surcharges and 
other incidentals, and as the amount available was only M0,000.49, 
the proposals were rejected. 

It was determined to undertake the work by administration, inas- 
much as the division superintendent guaranteed, in a letter dated 
June 21, 1912, additional funds to become available January, 1913, 
to the amount of ^2,000, making a total available of ^32,000.49. 

The writer, new to the province, in October, 1912, determined to 



make this a test job so as to be able to obtain some definite data 
upon provincial working conditions. Ground was broken on October 
21, 1912. The building was completely finished on May 31, 1913. 
Total time, 155 working days, which is less time than any of the 
proposals submitted by the bidders. 




Lucena Central School, Tayabas Province. 



GENERAL CONDITIONS. 



The Province of Tayabas is unique in the Archipelago as regards 
labor. The Manila Railroad Company has imported labor from Cebu, 
Batangas, and the Ilocos country at a cost of f*'80,000. It is almost 
impossible to obtain local labor, as the entire province is so rich in 
coprax that the people simply do not have to, nor do they desire to, 
work on public works. In this respect human nature the world over 
makes us all akin. 

This office used members of five dialectal divisions from five 
different sections of the Islands upon this job; also, strange to say, 
not one inhabitant of the town of Lucena worked on this project. 
In connection with this, an interesting byplay was afforded in study- 
ing the labor capacities of the various divisions. It suffices to state, 
that not one man could be developed into a two-tooled man, i. e., one 
capable of using a pick part of the time and then a shovel. They 
simply refused, and it was necessary to furnish one shovelman for 
every two pickmen. The two-tool man, if capable of being developed 
in the Islands, will afford the engineer concerned some interesting 
studies in engineering efficiency and motion study. 

COSTS. 

The statement of labor expenditures on the Lucena central school 
construction from September 7, 1912, to May 31, 1913, as rer)orted on 
Form 59 is as follows : 



Class. 



Labor. 



Rate. 



! 



Foreman 

Capataces 

Common labor 

Do 

Do 

Do 

Watchman 

Do 

Do 

Cement mixers 

First-class carpenters ___ 
Second-class carpenters . 

Painters 

Do 

Do 

Do 

Masons 

Do 

Teamsters 

Carts (1) and (2) 



Days. 
288 
254 
82 
36 
904 
l,623i 
4 
137 
20 
336i 
612i 
2,112 
3 
193 i 
277 
267i 

m 

1651 
27 



P233. 33 
1.5(h 



6.00- 



P150. CO 

3.>4)(l 

1.25 

1.00 

.90 

.80 

1.00 

.90 

.80 

.90 

3.50 

a 2. 49 

1.50 

1.00 

.90 

.80 

1.25 

1.00 

LOO 

14.00 



Total 6,597i 



Amount. 



n, 773. 31 

525. 35 

102.50 

36.00 

81.45 

1,298.60 

4.00 

123. 30 

16.00 

239. 85 

1,851.25 

4, 059. 28 

4.50 

193. 50 

249. 30 

214.00 

104.37 

165.50 

4.50 

324.00 



11. 460. 56 



Form No. 59 f 11,460.66 

Actual payrolls 11,460.68 



Difference 
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The cost of common labor varies from 80 centavos to ^1.25. This 
is explained by the fact that some of the labor used came from Ilocos 
Sur and the cost of their transportation had to be borne by the projects 
upon which they worked. 

Labor Pll,460.68 

Materials : 

Insular Purchasinj? Agent and local 15,828.24 

Sand, gravel, etc 317.88 

Total cost of building, exclusive of surcharges 

Surcharges 



27,606.80 
2,822.84 



Total final cost 30,429.64 

Included in the labor-material cost of f»=27,606.80 is 1^1,250.28 for 
labor and materials for painting 4,032 square meters of soft timber 
two coats, in three different colors. This was extra work not called 
for in the specifications, but required for a first-class job due to the 
character of material furnished. Deducting this amount, we have the 
following summary: 

Total cost, material and labor P26,356.52 

Total v^'orking days 155 

Recapitulation — Comparisons, 



Name of bidder. 



Amount of; 
bid. ! 



Time. 



1. John Gordon P33,0()0.0() , 190 calendar days. 

2. Delmar Smith Clinton i 33, 450. (K) 230 working days. 

3. J. B. Murphy 36,818.00 8 months. 

4. E. E. Calvin 34,250.(K) i 6 months. 

5. P. Corrona 31,360. (K) , 190 calendar days. 

6. Administration ' 26,356.52 | 155 v^orking days. 

Despite these figures, the writer has heard contractors frequently 
exclaim: ''There is no money in schoolhouse construction." The 
difference between 5 and 6 is f*=5,003.48, or a profit of 15.95 per cent, 
which is not to be despised in the building game. 

DATA ON PAINTING. 

Total surface covered, 4,032 square meters of two coats of three 
colors; 800 square meters of window panels, which was very tedious 
work. 



Material used. 



Amount used. 



20 cans . 



White paint 

White lead j 17 drums . 

Green paint i 15 cans 

Green powder ' 10 packages . 

Linseed oil I 14 drums 



Cost. 



P118.00 

85.65 

72.27 

3.00 

190.29 



Total material cost P469.21 

Labor cost applying same 761.60 



Total cost for 4,032 square meters, two coats 1,230.81 

NoTE.-f-Nineteen liters shellac, costing P19.47, not used. Unit cost for 1 square 
meter, one coat, fresh soft wood, P0.1526. 

All woodwork, inside and out, was painted, except four double narra 
doors, which were oiled. All ceilings, walls, and panelwork were 
painted robin's egg blue, while all studs, horizontal and vertical, were 
painted French crown green. Inside of window panels painted a light 
blue and oAtside of the same painted French crown green. 

The rooms present a color that is pleasing and restful to the eyes, 
an end much desired for school children. 

The single doors on the front of the building were changed to double 
narra doors, which were oiled. The oiled doors, the studding painted 
green, and the panels painted robin's egg blue blend very harmoniously 
with the concrete finish. 

FLOORS. 

A pleasing effect was obtained in the flooring by ordering and 
placing alternately one board of white palosapis and one board of 
dark rose banaba. 

CRITICISM OF FLANS. 

The 3-inch gutter across the roof is too small. On this job it was 
discarded, and an 8-inch gutter substituted, made on the ground out of 
galvanized iron. 



Across the front of the building resting on the piers and extending 
into the walls is a 16 by 20 centimeter (6 by 8 inch) wooden girder. 
On top of this is placed a 10 by 10 centimeter (4 by 4 inch) wooden 
beam, upon which the roof rafters rest. The bearing of a 4 by 4 inch 
on a 6 by 8 inch should not be allowed. It is presumed this is done in 
order to gain height to the building. It would be much better if 
4 inches more of concrete be added to the height of the wall and the 
6 by 8 inch be replaced with a concrete beam. However, the 4 by 4 
inch should be eliminated. 

The locks for the inner doors should be tumbler locks, set in, 
instead of the locks used. Cost would be slightly more, but it is 
justifiable. 

Finally, better lumber should be required. It is impossible to oil 
finish the lumber furnished, and as a result, one has to resort to 
painting, which in this particular case cost ^1,230.81 extra. 

Very close tab was kept on the cost; every other day the foreman- 
in charge submitted his labor pay roll estimate for the two days in 
question, and the office clerk laid on the desk of the writer, for the same 
interval, the liabilities, expenditures, and corresponding balance. 

The writer has observed that the labor and material cost for school 
buildings over a 3-room plan will average f*^2,000 per room. A 3-room 
and under may cost t*^2,500 per room, depending somewhat on local 
conditions. This does not include any surcharges — simply labor and 
materials. 



MAINTENANCE AND MOTOR VEHICLES. 

By C. E, Gordon, C. E., Member American Society Civil EnRineers. 

Among the resolutions adopted by the American Road Congress, 
which was in session at Atlantic City during the week ending October 
5, 1912, there may be noted one upon maintenance. As that resolution 
was adopted by the most authoritative body on highway engineering 
in America, the writer assumes the privilege of quoting it: 

Whereas, the question of the maintenance of the public road still 
remains perhaps the most important problem of road improvement; 

Be it resolved, That this congress again emphasizes the need of the 
States and the counties of the several States providing adequate funds 
for the maintenance of their public roads after construction, and it is 
the sense of this congress that for every appropriation that is made 
for the construction of a public road there should be made, at the same 
time, a suitable provision for the maintenance of said road. 

The purpose of the congress in adopting the aforequoted resolution 
was to impress upon the public and public servants the necessity for 
proper maintenance. An awkward condition is often produced through 
the refusal of the public of a political entity, or the benightedness of 
its public servants, to appropriate or set aside sufficient funds to 
properly care for highway works already built. One of the leading 
commonwealths of the American Union, through its public servants 
expended f*=36,000,000 for new construction of highways during several 
years, without providing maintenance. It required M,000,000, or 168 
per cent of the construction expenditures, to repair the roads to a 
suitable condition, although none of the roads were more than 4 years 
old and some were only 1 year old. 

In the Philippine Islands the problem of proper maintenance has 
been solved through the various provincial governments making pro- 
vision for maintenance funds in amounts recommended by the district 
engineer. However, there may occur conditions where the recom- 
mendations of the district engineer might be considered as excessive 
by the provincial government concerned. It is the purpose of the 
writer to indicate herein that maintenance costs are necessarily high, 
and that generally throughout the world they are becoming greater, 
and that the maintenance costs in these Islands are comparatively 
low, and that with the increase in motor-vehicle trafldc these costs 
will increase. Recommendations of the district engineer cannot be 
compared intelligently with the recommendations of the district 
engineers of other provinces or even of the adjoining provinces unless 
the following conditions are known for all roads compared: First, the 
wearing qualities of the maintenance material used and the cost 
attendant upon its obtainment; second, the type of construction of 
the road ; third, the qualities of the material of which the road is 
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constructed; and, fourth, the kind, the amount, and the maximum 
weight, inclusive of the load, of the largest individual vehicles. 
Therefore, recommendations as to maintenance cannot be disapproved, 
intelligently, unless such disapproval is based upon knowledge obtained 
along the lines indicated above. As an illustration, the maintenance 
costs of the highways leading away from Manila will, and properly so, 
be higher than those for any other roads of this Archipelago, because 
of the amount, kind, and the individual maximum weight of the heavier 
vehicles. 

The maintenance of transportation routes is not new; but, because 
of the tremendous and rapid development throughout the world of the 
highway, due to the advent of the motor vehicle, the necessity for 
proper maintenance and the exposition of proper methods has been 
impressed upon increasingly interested millions until it has the 
appearance of newness. Perhaps only a small number of people 
realize that it costs the railroads and street railways in the United 
States through a series of years from 3 to 6 per cent of the cost of 
their plant and roadway for maintenance per annum. A certain 
large telephone company in the United States is laying by 9 to 10 per 
cent a year for maintenance, replacement, and obsolescence. From a 
recent public-service inventory it was found that the amount was a 
very little more than sufficient to keep the property in proper condi- 
tion. The aforementioned corporate illustrations are taken from the 
business world to illustrate that the highway is not alone in being 
maintained and that the maintenance costs of highways are not 
excessive comparatively. 

A statement of the maintenance costs throughout the world is 
particularly interesting in that it provides comparative data in detail. 

The average cost of maintenance per kilometer per year in the 
Philippine Islands has been as given in the following tabulation : 

1910 P570.02 

1911 492.02 

1912 463,20 



Average 508.41 

In the State of Massachussetts the maintenance costs per kilometer 
appear to be continually increasing as may be noted in the following 
table: 



1896 P95.00 

1897 150.00 ! 1906 

1898 160.00 1 1907 

1899 150.00 

1900 165.00 

1901 130.00 

1902 209.00 

1903 166.00 

1904 135.00 



1905 P133.00 

140.00 

201.00 

1908 409.00 

1909 666.00 

1910 802.00 

1911 803.00 

1912 835.00 



The cost given for the year 1912 is approximate only. It may be 
noted that the cost of maintenance between 1896 and 1912 has increased 
780 per cent, and that for the period between 1906 and 1912 the 
increase has been 496 per cent. 

The cost of maintenance of highways in the great State of New 
York, where highway activity, as measured by the number of millions 
expended and kilometers constructed per annum, is so far in excess 
of the sister States as to be placed in a class alone, should be partic- 
ularly interesting. The following tabulation notes the year, kilo- 
meterage, and maintenance cost per kilometer per year: 



I 



Year. 



Kilo- 
meters. 



1907. 
1908. 
1909. 
1910. 
1911. 
1912. 



1,067 
1,565 
3,179 
3,381 
4,197 
5,042 



Main- 
tenance per 
i kilometer. 

P385. 00 
475.00 
845.00 
1,250.00 
485.00 
995.00 



The data for the year 1912 is approximate only because of the 
incompleteness of the accounts. The probable reason for the low cost 
in 1911 is due to the very large amount expended during the previous 
year. It will be noted that the increase in the cost of maintenance is 
constant with the one exception of 1911, and that the increase since 
1907 has been 158 per cent. 



The States of Rhode Island, Massachussetts, New Jersey, New 
York, and Connecticut have been carrying forward a considerable road 
development for several years and therefore they possess the best and 
the most extended data upon maintenance costs in the United States. 

The costs per kilometer are given in the following tabulation: 

1905 P125.00 1909 fSSl.OO 

1906 368.00 1910 915.00 

1907 390.00 ; 1911 902.00 

1908 478.00 I 

It may be noted that the average costs for the States included in 
the above table for the year 1910 was f*407 higher than the average 
costs here, and that for the year 1911 the costs were higher by 1*394 
per kilometer per annum. It may be noted, also, that the maintenance 
cost increased between 1905 and 1911 about 621 per cent. 

France has the reputation of possessing the oldest, best developed, 
and most efficient road maintenance organization in the world. 

Whether this reputation is true to fact at the present time, or not, 
is a question, but nevertheless the maintenance costs in France are 
interesting. It is regrettable that the costs subsequent to 1909 were 
unobtainable, particularly because since that year a great change in 
the kind of traffic has taken place in the rest of the civilized world 
with resulting increasing costs: 



1893 
1900 
1906 



P281.00 I 
288.00 
394.00 i 



1907 
1908 
1909 



f404.00 
436.00 
435.00 



1899 
1901 
1903 
1905 
1907 



P365.00 
430.00 
413.00 
441.00 
460.00 



It may be noted that the maintenance costs per kilometer in France 
have increased between 1893 and 1909 by 54 per cent. 

England, the home of MacAdam and Telford, has long been noted 
for its good roads. As may be subsequently observed in the detailed 
cost data, the upward trend of maintenance appears to be general 
throughout the Kingdom. 

The following table gives the costs of maintenance per kilometer in 
the division of Lindsey, Lincolnshire, for approximately thirty years: 

1881 P370.00 

1883 356.00 

1885 320.00 

1887 345.00 

1889 348.00 

1891 325.00 

1893 458,00 

1895 386.00 

1897 443.00 

It may be noted that the cost of maintenance has increased during 
the period between 1881 and 1910 by 39 per cent, and between 1905 
and 1910 by 17 per cent. It is regretted that the records for 1911 and 
1912 were not obtainable. 

In Yorkshire the roads carry an enormous traffic, notably of 
motor vehicles. Yorkshire is celebrated for its manufacture of steam 
wagons. In view of the advent of the Yorkshire steam wagon into the 
Philippine Islands having become an accomplished fact, the main- 
tenance costs of the Yorkshire roads possesses an especial interest. 
The costs per kilometer may be noted in the following table: ^ 



1908 530.00 

1909 500.00 

1910 515.00 



1904 P930.00 

1906 1,015.00 

1907 999.00 

1908 1,026.00 

1909 1,090.00 

. 1,085.00 



1910 ^ 

1911 1,175.00 



1890 P602.00 

1892 695.00 

1894 810.00 

1896 805.00 

1898 894.00 

1900 823.00 

1902 870.00 

The cost has increased during the period 1890-1911 by 95 per cent. 

A broad observation may be had of the cost of maintenance of rural 
main roads in England and Wales as noted in the thirty-ninth and 
fortieth annual reports of the local government board. It should be 
noted that the kilometer age given in the following table includes 41 
per cent of the total highway kilometerage in England and Wales: 



Year. 



! Cost per 
! kilo- 
i meter. 



1904 1 P438.00 

1905 : I 438.00 

1906 ... 



1907. 
1908.. 
1909.. 
1910.. 



444.00 
444.00 
469.00 
485.00 
519.00 



Kilo- 
meters. 



26, 828 
27, 152 
27, 949 
27,968 
28, 057 
28,299 
28,480 
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It may be noted that the cost of maintenance has increased during 
the period 1904-1910 by 19 per cent. 

A comparison of maintenance cost data in compact form should 
indicate through a glance the relative position of the maintenance 
costs of these Islands. In order to obtain a comparison with the latest 
data obtainable the writer uses the year 1909 for France, the year 
1910 for the other shires, States, and nations, and the average for the 
past three years of the Philippines. The table of comparison follows, 
arranged in the order of maintenance cost per kilometer: 

New York Pl,250.00 

Yorkshire 1.085.00 

Averages of Connecticut, Massachusetts, New Jersey, New 

York, and Rhode Island 915.00 

Massachusetts 802.00 

County of Notts, England 540.00 

England and Wales 519.00 

Lincolnshire 515.00 

Philippine Islands 508.41 

France 435.00 

A graphical illustration of the maintenance costs is supplied in 
figure 1. Particular notice is suggested of the relative position of 
the costs in these Islands and the downward movement of the main- 
tenance curve. 

It is believed that the data already given is sufficient evidence to 
prove the assertion that the maintenance of highways has increased 



Percentage of various classes of vehicles using the I'oads. 

1909. I 1912. 

Light horse-drawn vehicles . 30 

Heavy horse-drawn vehicles - 28 

Total 58 

Motor vehicles - _ . _ _ 42 



16 
17 



33 
67 



It may be noted that the horse-drawn vehicle has decreased in 
three years 43 per cent and that the motor vehicle, in the same time, 
has increased 59 per cent, making a total change in traffic of 102 
per cent. It should be stated as additional evidence of change that 
the use of motor trucks upon the State roads did not obtain in 1909 
and that they averaged 11 for each of the 155 observation stations 
of 1912. 

In the United Kingdom the automobile has increased 586 per 
cent since 1901. In that year there were only 13,254 automobiles 
using the roads; at the present time there are 90,953. The average 
annual increase in automobile licenses during the last six years has 
been 6,026, but for the past year the number of new licenses was 
14,371. The past year witnessed an increase in the number of the 
motor-cycle licenses of 19,643, making a total now in use of 71,020. 
Since 1901, while the automobile was increasing so rapidly, the horse- 
drawn vehicle decreased by 84,274. 
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Fig. 1. Graphical Illustration of maintenance costs in various countries. 



very much, and that that increase has accelerated during recent years. 
As the writer will venture to presume that he has established the fact 
of increasing maintenance costs incontestably, he will proceed to the 
cause. 

The increase in population in the United States cannot be cited 
as a possible cause for the reason that the per cent increase in 
population is so small, relative to the per cent increase in maintenance 
costs, as to render a comparison based upon population out of con- 
sideration. In England the population has remained about the 
same, while in France the population has been decreasing during the 
same time that the maintenance costs have been increasing. The in- 
creased costs cannot be directly ascribed to the increase in business, 
for the per cent increase in business is so very low as compared 
to the enormous per cent of increase of the maintenance costs. It 
remains to ascribe the cause to be directly due to the changed traffic 
upon the roads. 

In France it may be noted that the marked increase began in 
1906; in the United States about 1907; in Lincolnshire, 1908; in 
Yorkshire, 1904; and in general throughout England and Wales in 
1908. During this period the motor vehicle attained perfection and 
general popularity, and about 1906 their numbers increased greatly. 
Perhaps the best data obtainable upon this question are the results 
of the traffic census taken throughout Massachusetts during August 
and October, 1909 and 1912, and the reports of the English road 
board. The following facts were developed by the census in Mas- 
sachusetts : 



The following tabulation showing the number of all kinds of motor 
vehicles such as steam wagons, trucks, traction engines, motor cycles, 
automobiles, etc., and the increase per year is notable: 



Year. 



Motor Increase 
■ vehicles, per year. 



1904 51,549 

1905 74,058 

1906 86,536 

1907 125,320 

1908 151.613 . 

1909 i 181,755 ' 

1910 ' 218,680 

1911 266.258 



22. 509 
12. 478 
38, 784 
26, 293 
30, 142 
36,925 
47, 578 



Since 1904 the motor vehicle has increased 416 per cent. 

In figure 2 the evenness and constancy of maintenance costs before 
the advent of the motor vehicle in large numbers should be noted. 
It may be observed how necessarily the maintenance costs advanced, 
and how intelligently the road authorities of Massachusetts met 
the problem of increased costs in taxation. It was the intention to 
require that the additional cost be borne by the authors of the cause. 
Because of the enormous, continuous, and variable increase in the 
cost the tax upon motor vehicles could not be fixed to meet the 
increased cost exactly but only approximately. It may be observed 
from the curve that the total cost of maintenance of the roads of 
Massachusetts during 1912 was about ?1, 170,750, and that the gross 
motor vehicle revenue was about 1*^1,050,000. 

In figure 3 it may be observed how rapidly, comparatively, motor 
traffic destroys a road. The observation upon which the illustration 
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Fig. 2. Graphical illustration of the relation of motor-vehicre tax receipts and cost of nnaintenance per annum in Massachusetts. 



is based was made upon kilometer 20 of the Manila-South Road, 
where the motor vehicle greatly exceeds in number the horse-drawn 
vehicle; where high speed is the rule, because of the fact that the 
road is perfectly straight for 2 kilometers and that usually there is 
absolutely nothing upon or near the road that would require a slow 
speed. The stone is an andesite produced from a quarry possessing a 
coefficient of wear from 5 to 6.5. The oiled portion was treated 
last May, thus providing an observation period of one year. It may 
be noted that the wear upon the macadam is very much greater 
upon the water-bound than upon the oiled macadam. It is also 
interesting to note how traffic produces depressions in the surfacing 
through a slight unevenness in the elevation of the surfacing. In 
the beginning the grade of the road was constant, but as traffic 
wore down the water-bound macadam, greater impact was produced 
and entered into the conditions causing a maximum at station 10 
followed with a recovery. It is evident that the longer this depres- 
sion is allowed to remain the greater will be the impact, and conse- 
quently the depression will increase more rapidly. The above is 
an excellent illustration indicating the necessity of constructing roads 
with grades as nearly perfect as practicable and of maintaining 
them so. 

How do the motor vehicles affect the road? The deterioration 
is caused, first, by the shearing force developed at the contact of 



the rear wheel tires with the road surface, which force may very 
easily attain 400 pounds for each rear wheel under the most unfavor- 
able conditions. (See Proceedings Paris Road Congress, 1908.) This 
force possesses a tendency to move and loosen the stone at the 
surface of the road. In the second place, the pressure produces a 
concave surface on the tire with more or less suction consequent, 
the amount being dependent upon the speed of the vehicle and the 
smoothness of the road surface. This suction causes the finer par- 
ticles and dust of the road to raise and be moved to the adjoining 
houses, yards, and fields by the winds. In the third place, the 
surface stone having become loosened, more or less, and the finer 
particles drawn from the interstices, the wear of the stone against 
its neighbors is produced and accelerated until it becomes so loose 
as to be moved out upon the surface of the road. The hole left by 
the stone produces an unevenness and provides a small reservoir for 
rain water which softens the surfacing within the radius of 
percolation. 

Having indicated the effect of motor vehicles upon the highways, 
the writer will proceed to a discussion of remedies. It has been 
noted how intelligently the State of Massachusetts has met the 
problem. There seems to be no question as to the propriety of 
taxing motor vehicles and applying the funds created by the tax 




Fig. 3. 



Graphical illustration of the comparative wear for one year upon waterbound and 
oiled macadam due chiefly to motor-vehicle traffic, Manila-South Road. 



A heavy auto truck frequently observed about Manila. 
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to road improvement. It may be of note to state the amount of 
the motor-vehicle revenue collected in the United States, which is: 



1903 f53,730.00 

1904 66.822.00 

1905 125,018.00 

1906 385,410.00 

1907 669,830.00 



1908 f962,520.00 

1909 1,852.720.00 

1910 4.339,694.00 

1911 7,437,390.00 

1912 9,613,500.00 



The amount of tax for 1912 is approximate only for the reason 
that the accounts were not closed at the time the writer was securing 
the information. 

Dividing the motor vehicle revenue it is found that for each kilo- 
meter of State-aid roads and State-improved roads the following 
amounts were collected: 



1903 P42.60 

1904 46.00 

1905 38.35 

1906 84.95 



1907 



1908 P118.90 

1909 124.80 

1910 228.00 

1911 271.65 



93.75 I 1912 303.20 



The data for 1912 is approximate for the same reason as noted 
above. 

In the States of Connecticut, Iowa, Illinois, Kentucky, Louisiana, 
Montana, Maryland, Massachusetts, Nebraska, New Hampshire, New 
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An auto-truck train on the Benguet Road. 
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Jersey, New York, North Dakota, Ohio, Oklahoma, Oregon, Pennsyl- 
vania, Rhode Island, South Dakota, Utah, Vermont, and Wisconsin 
the motor-vehicle revenues are applicable to the improvement of the 
roads. 

In making the determination of an economic rate of taxation of 
motor vehicles it is desirable that the cost of tire renewals be con- 
sidered as one of the cardinal factors. As with the agriculturist, 
"the better the road the greater the load,'' so with the motor vehicle, 
"the better the road the less tire-renewal cost." To indicate the mag- 
nitude of tire-renewal cost per kilometer per year, the writer offers 
the following illustration: The average tire-renewal cost per motor 
vehicle in the United States is stated to be approximately 1.875 
centavos per kilometer. Assume that 75 motor vehicles pass over the 
road daily, the tire-renewal cost for 1 kilometer should be about 
f*=514. 

Because of the increasing damage done to the roads by motor 
vehicles, the English Government enacted in 1909 "The Development 
and Road Improvement Funds Act," and thereby created the English 
road board. After consideration and study this board put in effect 
the following taxation rates upon motor vehicles: 

Motor bicycles and motor tricycles of whatever horsepower P9.72 

Motor cars not exceeding— 

6^ horsepower 20.42 

6h but not 12 horsepower 30.62 

12 but not 16 horsepower 40.82 

16 but not 26 horsepower 61.24 

26 but not 33 horsepower 81.64 

40 but not 60 horsepower 204.12 

60 horsepower 408.24 

The evidence that the motor vehicle is very destructive of the 
roads appears to be conclusive. Its source is general and world- 
wide. However, this class of transportation, having demonstrated 
its efficiency, is to remain with civilization for a considerable period 
of time. Better road surfaces must be constructed to carry this 
traffic, for the better surface is not only a necessity to efficient 
transportation, but is also in accord with economies of State. The 
better surfaces, or, rather, the best surfaces, require the highest 
construction costs and the lowest maintenance costs to the State, 
with the highest transportation efficiencies to the public. As the 
public demands, and as the competition of trade requires, the highest 
efficiencies, it follows that the best road surfaces are now being 
sought and constructed. To obtain an equable distribution of the 
burden of the cost required to produce the necessary construction 
funds appears to be the only desideratum, and this seems to have 
been solved properly and satisfactorily in various commonwealths. 



SAN MIGUEL IRRIGATION PROJECT. 

By W. L. Gorton, Chief Irrigation Engineer. 
[See title page for excavation methods using scrapers and carabaos.] 

The San Miguel irrigation project, located near San Miguel, 
Tarlac Province, is the first project of its kind to be undertaken by 
the American administration in the Philippines. It will cover, when 
completed, an area of approximately 4,000 hectares (10,000 acres), 
or about 8 per cent of the total area of systematically irrigated 
land in the Islands, and will have cost, in round numbers, W, 100,000. 
The project involves 220,000 cubic meters of excavation, 14,700 
cubic meters of concrete, and 14,500 lineal meters of piling; it is 
now nearly completed, there remaining only a relatively small amount 
of work to be done on the dam and headworks. 

The system is being built to irrigate the Luisita hacienda of the 
Compania General de Tabacos de Filipinas, which lies along the 
line of the Manila Railroad Company south of the town of Tarlac 
and contains 8,000 or 9,000 hectares of land, most of which is at 
the present time uncultivated. 

The soil of this hacienda varies from a clay loam to sand and gravel 
and most of it is suitable for rice culture. The hacienda is crossed 
from north to south, near its western boundary, by the Manila Rail- 
road, and the Tabacalera Company has a tramway line from the 
railway station at San Miguel extending east along the main canal 



and lateral "D" of the irrigation system for about 10 kilometers, 
the tramway being operated with carabaos. The marketing of the 
crops produced is thus greatly facilitated. The topography of the 
country is such that it offers good natural drainage for most of the 
crops to which the soil is suited, among which may be mentioned 
rice, sugar cane, corn, mangoes, and maguey. Most of the land 
requires very little drainage and rice paddies can be so arranged 
that the water will flow from one to the other gradually, allowing a 
continual movement of water which is necessary for proper rice 
culture. The natural water table is close to the surface of the ground, 
its depth varying from about one-half meter to 1?. meters below the 
surface. 

The company for many years supplied water to about 500 hectares 
of the land by means of a small irrigation system which received 
its water from a temporary dam built of brush, gravel, and sand 
near the location of the dam which is now under construction. This 
dam had to be rebuilt after every freshet and the canals were con- 
stantly filling with sand carried in with the water from the river. 
About the year 1893 the company proposed to build a modern system 
and had surveys made and plans prepared by a French engineer 
with this end in view; but before construction had been started the 
events leading up to the American occupation occurred and the 
project was temporarily abandoned. On June 13, 1908, Act No. 
1854 establishing the irrigation division of the Bureau of Public 
Works was passed. This act provided a continuing annual appro- 
priation of 5*750,000 for the promotion, establishment, and main- 
tenance of irrigation works in the Philippines and authorized the 
Secretary of Commerce and Police to approve expenditures from 
this appropriation for the construction of new projects on receipt 
of a request from any group of inhabitants of the locality interested 
and upon their promise to pay for the use of water. Shortly after 
the passage of this act the company made application to have an 
irrigation system built on its hacienda, and in response thereto 
work on the system now building was begun. 

The water for the project is taken from the O'Donnell River, a 
stream formed by the junction of the Patling and Apolong Rivers 
which rise in the mountains of Zambales Province about 60 kilo- 
meters southwest of San Miguel and drain what is known as the 
''all-sand district." The drainage area above the dam site is about 
300 square kilometers. As the streams have high velocities, enormous 
quantities of sand are picked up by the water, most of which is 
rolled along the stream bottom and deposited wherever the water 
is slack. 

The factor which determines the area to be irrigated in the case 
of this irrigation project is the amount of water available. As 
stated before, the area of land on the hacienda is between 8,000 and 
9,000 hectares; the water available, however, is not sufficient to 
irrigate more than about 4,000 hectares satisfactorily and the sys- 
tem has accordingly been designed to cover only this area. In 
order to create a storage reservoir which would supply sufficient 
water during the months of low water to irrigate about 5,000 hec- 
tares additional, plans were considered for building a dam at a 
gorge in the river about 6.5 kilometers above the present dam site. 
It was considered, however, that this project was not feasible and 
it was dropped. 

Work on the project was begun under three contracts, one for 
clearing the right of way and excavating the main canal, one for 
clearing the right of way and doing the earthwork on the laterals, 
and one for building the canal and river structures on the project. 
The first of these contracts was signed in December, 1909, the 
second in January, 1910, and the third in May, 1910. Construction 
work on the concrete structures including the dam was commenced 
in October, 1910, the contract stipulating that all work was to be 
completed by the latter part of August, 1911. 

The contract of the Government with the Compania General de 
Tabacos de Filipinas stipulated that water should be furnished to 
that company by June 1, 1911. In December, 1910, it became evident 
that the contractor for the earthwork would not be able to fulfill 
his contract within the stipulated time and it was therefore decided 
to cancel the contracts and to complete this work by administration. 
The earthwork was accordingly taken up by administration in Jan- 
uary, 1911, with a force of from 1,400 to 1,500 men and was pushed 



QUARTERLY BULLETIN, BUREAU OF PUBLIC WORKS. 



37 



SO as to enable the Tabacalera Company to pet water when needed. 
The system has been in use ever since and although the full amount 
of water will not be delivered until the completion of the dam on 
which work is now being carried on, the quantity of water furnished 
has been sufficient for the amount of land available for cultivation. 
In the latter part of March, 1911, it was decided that the progress 
made by the contractor on the canal and river structures was not 
satisfactory and would not insure the completion of the work within 
the contract time, and in May of that year the majority of this 
work was also taken over by administration, only about 36 per cent 
of the total estimated cost of the work having been paid over to the 
contractor by the end of April. Considerable additional equipment 
was installed and the working force very greatly increased, all of 
which resulted in more satisfactory progress. By the 15th of July, 
1911, the dam, tho headworks, and the bank protection above the 
dam were completed, the bank protection below the dam being only 
partially completed. On that date began a series of typhoons with 
accompanying heavy rainfall, which caused the water in the river to 
rise until it cut a channel around the end of the dam, resulting in 



the work an attempt was made to construct them by the ordinary 
method of cut and fill, in which excess excavation from the canals 
is hauled and placed in the embankment; but it was found that this 
method was uneconomical as the flat slope of the ground usually 
made it necessary to haul the material a considerable distance before 
it could be used. The slopes of the higher embankments were sodded. 
The average cost of excavation ran about 30 centavos per cubic 
meter, exclusive of general administration expense; after the work 
was taken over by administration the shallower portions of some of 
the sublaterals were excavated by subcontract at 20 centavos per 
cubic meter. The illustration, Plate I shows work in progress on the 
main canal. 

The main canal has a bottom width of 3.8 meters for the first 12 
kilometers of its length, after which it is reduced to 2.5 meters and 
the water will flow about 1 meter deep; it has a grade of 1 to 2,000. 
The total length of the main canal from the headworks to the inter- 
section of laterals *'E" and "G" (see map, Plate II) is about 15 kilo- 
meters; the total length of laterals is about 24 kilometers. The 
maximum length of canal is about 19 kilometers, from the dam to the 




Plate I. Excavating main canal, Irrigation project No. 124, San Miguel, Tarlac. 



the failure of the dam on July 17, 1911. On the 24th of the month 
another flood occurred which completely demolished the structure. 

Investigations for the design of a new structure were immediately 
begun and on July 26, 1912, one year after the destruction of the 
old dam, a contract for the construction of a new dam, headworks, 
protecting dikes, and about 2 kilometers of canal necessary to con- 
nect the new headworks with the system previously built, was entered 
into with the Insular Construction Company of Manila. 

The nature of the soil through which the canals were dug made 
this part of the construction easy. Side slopes of the canals vary 
from 1 to 1 to 2 to 1, the slope being determined by the tendency of 
the ground to cave. 

Excavation of the canals was done principally by hand methods, 
although carabaos and drag scrapers were used to some extent. 
The earth for embankments, after being loosened by picks and shovels 
and deposited in place with angarillas or hand barrows was distributed 
in layers by hoeing, and compacted by allowing the workmen to 
walk over it in placing the earth. The embankments were constructed 
of earth excavated from nearby borrow pits. At the beginning of 



end of lateral **E''. The total length of all canals including sublaterals 
is about 43 kilometers. 

The water is admitted to the canal from the river by means of 9 
head gates working in frames set in concrete masonry and operated 
by hand power by means of a system of gears. The water in the 
river carries large quantities of sand in suspension which is deposited 
in the canals on account of the lower velocities existing there; on this 
account the ditches of the old temporary irrigation system built during 
Spanish times have been filled up to such an extent as to be useless 
to the present system. To provide for this a settling basin was built 
in the system constructed in 1911, about SI kilometers below the 
intake, in which the sand which is swept into the canal from the river 
is allowed to settle. This basin consists of an enlarged section of the 
main canal 60 meters long 3 meters deep with a bottom width of 4.9 
meters and side slopes of 11 to 1. The bottom and the sides to a 
height of 1 meter are paved with stone. At the lower end are three 
gates through which, when open, the water from the basin discharges 
into a channel leading to the river. These gates are to be used in 
cleaning out the sediment which collects in the basin. 
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As previously stated, the average slope 
of the irrigated ground is about 2.5 meters 
per kilometer. This grade, if used in the 
construction of the canals would give the 
water a velocity which would result in 
erosion of the sides of the canals. Vertical 
drops, or falls, built of concrete, have there- 
fore been introduced in the canals wherever 
required by the topography or for economic 
reasons. There are 27 of these structures 
in the main canal. 

As the main canal will carry about 5 
cubic meters of water per second, it will 
be seen that, if any of the falls were high 
enough, considerable power could be devel- 
oped. Such a fall was built at kilometer 
9 of the main canal, about 400 meters 
below lateral "A," and a power station has 
accordingly been planned which will develop 
about 100 horsepower. This power will be 
used for the operation of a rice mill. The 
effective head at this proposed power plant 
is about 4 meters. It would have been 
desirable to locate this plant above lateral 
**A," if possible, in order to utilize the full 
flow of the main canal; but topographical 
and other reasons prevented this. There 
is a further possibility for a power plant 
at a fall about 1 kilometer above the rail- 
road crossing. (See Plate III.) The 
available head is 2.4 meters and the entire 
flow of the canal could be used. This would 
develop about 100 horsepower, but the loca- 
tion is such as to render it undesirable for 
a mill site. 

In the design of the new San Miguel 
weir a variety of problems arose, all of 
which demanded separate study. Three 
locations for the new dam presented them- 
selves — the old site, the site now chosen, 
and the gorge. 

The only points in favor of the retention 
of the old location were the existence of 
the old intake already constructed which 
the flood had left intact, and the fact 
that the main canal was already dug 
to this intake. However, during the flood 
which carried away the old dam, it was 
observed that the bend of the river, at 
the foot of which the dam was located, 
gave rise to several conditions seriously 
affecting the stability of any dam which 
might be placed at that location. Then, 
too, it was demonstrated in the big flood 
that the spillway capacity of the old dam 
was insufficient, and the river at that point 
is too narrow for a dam of sufficient length 
to be installed. 

The location at the gorge was abandoned 
on account of the expense involved and the 
problematical future value of the reservoir. 
An earth dam 25 meters high and 300 
meters long would be necessary, involving 
about three-quarters of a million cubic 
meters of material, the spillway being then 
on a new location over adobe bluffs. The 
water impounded back of the dam would 
be 18,000 hectare meters. The O'Donnell 
River carries large quantities of sand and 
the reservoir would without doubt be filled 
and rendered useless in a few years. 
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Plate III. 



Hydraulic ram at work on main canal, Irrigation project No. 124, San Miguel, 
Tarlac. 



Before entering into any details as to the reasons for the selection 
of the present site, and as to the design of the new dam, it is necessary 
to give a short description of the behavior of the O'Donnell River in 
flood. This river after it leaves the gorge passes through the Province 
of Tarlac across a plain which slopes not only in the direction of the 
river, but also eastward toward the Pampanga River. At many 
places along the O'Donnell River flood waters, after overtopping the 
banks, do not return to the O'Donnell River, but flow across country 
eastward into the Pampanga. 

The Tarlac Dike at Tarlac was constructed to prevent flood waters 
from taking such a course. And no matter what location for a dam 
was selected at San Miguel, it was necessary to dike the river, else 
the flood waters would flow across the hacienda inflicting great damage 
and very likely ruining the canals and structures. A dike was there- 
fore built 2.9 kilometers long on the east bank of the river of sufficient 
height and section to retain the highest floods. 

It was not considered advisable to build a diversion dam in the 
O'Donnell River that would block the passage of flood waters in any 
way. Near Telatao, 3 kilometers above the dam, flood waters escape 
from the O'Donnell River and flow across country into the Pampanga 
as described heretofore. A dam of any height in the O'Donnell would 
necessitate the building of a dike near Telatao. Also, on account of 
the sand carried by the river, the reservoir behind a dam of moderate 




Plate IV. Construction of new dam, irrigation project No. 124, San Miguel, Tarlac. 
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height would be filled up in one flood. Accordingly, the deck of the 
dam has been placed at the elevation of the bottom of the river and 
falling gates, 90 centimeters high, have been installed on the dam 
to divert the water into the canal. 

The river is practically straight for a distance of about 1 kilo- 
meter above and one-half kilometer below the site chosen for the dam. 
The water thus approaches the dam in a manner which prevents the 
dangerous complications present at the old site. Then, too, the channel 
at the new site is 180 meters wide in comparison with 45 meters at 
the old site, the wide section giving ample waterway for the highest 
floods. 

The following are some of the principal facts regarding the new 
San Miguel Dam. The width of spillway is 180 meters, height of 
side retaining walls 4^ meters. Downstream from the dam proper 
the river is paved for 34 meters with large concrete blocks fastened 
together with chains to prevent serious displacement when the scouring 
action of the river is in full effect. To build the new dam, 21,000 cubic 
meters of excavation in the river and along the banks was necessary, 
12,000 cubic meters of concrete were required, and 80,000 kilograms 
of steel employed. The wooden piles, if laid end to end, would stretch 
out a distance of 8 kilometers, and the steel sheet piling 62 kilometers. 

On account of the intensity of the rainfall in the Philippines, 
extraordinary precautions have been taken in the design of the 
structure to provide for every possible contingency which may arise 
as the result of large and sudden floods. While the general layout 
of the weir and headworks is unique, the design is based throughout 
on the most conservative practice and no attempt has been made to 
introduce novel and untried theories. 

In building the dam, protective dikes, and that portion of the main 
canal included in the present contract machinery is being used to a 
large extent. Material excavated from the canal is used, so far as 
possible, in the construction of the dikes, along the foot of which the 
canal runs for a considerable portion of its length. The balance of 
the material necessary for these dikes is taken from borrow pits 
located along the line of the embankments. The excavation is done 
principally by means of carabaos and drag scrapers. The cover page 
shows a view of this work. The material is compacted by spreading 
it in thin layers and allowing the carabaos to work over it. 

The concrete is mixed by means of mechanical mixers operated by 
steam and gasoline power, the arrangement of the mixing plant being 
such that the concrete is dumped from the mixer into cars through 
a chute and carried to the work by means of a tramway and dump 
cars pushed by hand. A view of the principal mixing plant and the 
tramway appears in Plate IV. 

The construction of the intake is done inside of a cofferdam made 
of steel sheet piling recovered from the old dam. The flow of the river 
is diverted by means of a temporary canal dug along the west bank 
of the river. 

Plenty of sand for concrete work is available in the river bed at the 
site of the dam. There is no suitable gravel in the O'Donnell River 



near the dam and this made it necessary to transport gravel from the 
Moriones River, about 6 kilometers distant from the site of the work. 
For this purpose a tramway was installed by the contractor and the 
gravel is hauled by means of steam locomotives. Other materials, 
such as cement, steel, etc., which are shipped from Manila, are 
transported by the Manila Railroad to San Miguel and are hauled 
from that place to the work over this tramway. 

Piles for the dam were driven without difficulty by means of a 
steam hammer pile driver. 

The work on this project was originally in charge of Mr. A. S. 
Russell, assistant engineer of this Bureau. He was succeeded in 
September, 1910, by Mr. J. McGregor, now chief of the building 
division of this Bureau, who remained there until March, 1912. Mr. 
Clay Anderson is in local charge of construction work now in progress. 



MANILA-NORTH ROAD. 

By D. E. Hknry, 

Member American Society EnKineerinj? Contractors. 

Member Philippine Society of EntJrineers. 

It is the intention in this article to take up that section of the 
Manila-North Road which may be called the northern third of the 
trunk line of highway extending through the entire length of Luzon, 
beginning at the northern terminus of the Manila Railroad Company's 
line at Bauang Sur, La Union Province, 12 kilometers south of San 
Fernando, the provincial capital of La Union, and 295 kilometers 
from Manila by railroad. This section of the Manila-North Road 
traverses the coastal plain of the Ilocano Provinces in an almost 
northern direction, terminating at Bangui, Ilocos Norte, a distance of 
296.6 kilometers. 

Feeders to this trunk line already opened and projected are 
indicated on map Plate I. The first is the Cervantes trail leading 
down from the subprovince of Lepanto Bontoc, 64 kilometers long, 
and which makes connection with the trunk line 6 kilometers north 
of Tagudin. 

The second is a trail leading down from the subprovinces of Abra 
and Kalinga, which will make connection with the trunk line at 
Narvacan, Ilocos Sur. The portion of this trail between Bangued, 
Abra, and Narvacan has not been opened, and the present means of 
outlet for this section is down the Abra River via bamboo raft 
transportation. (See PI. II.) Beyond Bangued the Balbalassan trail 
has already been opened a distance of 50 kilometers into the sub- 
province of Kalinga. 

The third is a first and second class road which gives an outlet to 
the towns in the eastern part of Ilocos Norte, centered around Dingras, 
and connects with the trunk line at Laoag, the provincial capital of 
Ilocos Norte. 

The fourth is a horse trail which will give an outlet overland 




Locomotive train and gang at dam site, irrigation project No. 124. 



Plate II. Abra River at Gap, Ilocos Sur. 
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from the Cagayan Valley via Claveria, the 
most northwestern town in the Province of 
Cagayan, and which will connect with the 
trunk line at one of three points — Bangui, 
Pasuquin, or Solsona, whichever route 
proves the least expensive and most 
feasible. 

The present roads open for traffic are 
the trunk line, Bauang to Bangui; the 
Cervantes trail, the roads leading down 
from the Dingras country to Laoag; also 
the roads leading to the so-called ports of 
San Fernando, Candon, Pandan, Salomague, 
and Curimao. 

The Naguilian Road and Trail (see PI. 
Ill), while not a feeder to the trunk line, 
may be mentioned in this connection as 
being the only highway outlet connecting 
this northern section of highway with the 
Manila-North Road at Camp One via 
Baguio, and which is open for traffic. A 
further detail of the present status of the 
trunk line is given herewith. 

From the railroad station Bauang Sur 
to Bacnotan (see PL IV), a distance of 
25 kilometers, the road is first class, with 
two river crossings — Bauang, which has a 
collapsible deck pile bridge, and Baroro, 
crossed by ferry. 

From Bacnotan to Bangar, a distance 
of 25 kilometers, a new location has been 
made away from the coast and through 
fertile rice fields, of which the section 
between Balaoan and Bangar (9 kilo- 
meters), is under construction. Luna, the 
only town on the old road, is being con- 
nected with the trunk line at Balaoan. 

Between Bangar and Tagudin (see PI. 
V), a distance of 9 kilometers, a new loca- 
tion has been made and is under construc- 
tion. The old crossing of the Tagudin 
River was 3 kilometers wide. 

Between Tagudin and Candon, a distance 
of 31 kilometers, only 2 kilometers are first 
class, the balance in project. From Candon 
to Danar, or the crossing of Candon River, 
a distance of 5 kilometers, a new location 
was made and is under construction. 

From Danar, Candon River, Ilocos Sur, 
to Bacarra, Ilocos Norte, a distance of 145 
kilometers, the road is first class. (PL VI.) 
From Bacarra to Bangui a good second- 
class road is open to traffic, a distance of 
57 kilometers. 

On this 300 kilometers of road the fol- 
lowing rivers are crossed either by fording 
or ferry: Baroro, Amburayan, Santa Cruz, 
Santa Maria, Narvacan, Abra, Badoc, and 
Bacarra. These river crossings are at 
present the only difficulties in the way to 
continuous traffic, necessitating a delay only 
during very high floods. 

Justification for this system of roads may 
be readily seen, when it is known that the 
area affected is approximately 830,665 hec- 
tares with a total population of 533,733. 
Of this area the Bureau of Agriculture, for 
the fiscal year 1911, reports 161,310 hec- 
tares as being under cultivation to rice, 
coconuts, sugar cane, corn, tobacco, and 
maguey. 



Salomagui 




Daguparn 



^229 Kms from 
Manila by Railwai^ 

tamp One Branch of 
Railway in operation during 
BagulO Season only 



Plate I. Manila-North Road system from Bauang Sur to Bangui. 
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Crop features. 



Unit. 



La Union. Ilocos Sur. 



10, 



Rice: 

Area cultivated Hectares 

Rough rice grown Kilos 

Average grown per hectare do -.. 

Same rough rice cleaned do 7, 

Average cleaned rice grown do 

Cocoanuts: 

Bearing trees Number 

Nuts gathered-- do 2, 

Nuts used for food do . . 

Copra produced Kilos 

Cocoanut oil produced Liters . _ . 

Tuba produced do __ 

Sugar cane: 

Area cultivated Hectares 

Weight sugar grown . _ Kilos 

Panochas do - . 

Basi Liters ._. 

Molasses do . 

Corn: 

Area cultivated _ Hectares 

Shell corn produced : Liters 



27,375 

766,278 
393 , 

010, 599 
256 

132.646 
610, 438 
575, 799 
487, 885 
4,436 



41.461 

15, 356, 999 

370 

9, 999, 906 

241 

89, 698 
147,277 



Ilocos 
Norte. 



48, 375 
26,314,169 

544 
17, 134, 808 

354 

32,315 
63.041 

48, 003 



2,266 



Average per hectare 

Forage produced 

Tobacco: 

Area cultivated - - - ♦ 

Amount produced ._ _ 

Average production per hectare 

Maguey: 

Area cultivated _ •^- 

Amount produced 

Live stock: 

Horses and mules 

Cattle 

Carabaos 

Hogs 

Goats 

Sheep 



do - 
Kilos -. 



Hectares - 

Kilos 

do ..._ 



Hectares - 
Kilos 



Number 

do --. 

do -.. 

do ... 

do -._ 

do -- 



1,003 
778,662 . 
241,734 
162, 389 

7,357 

1,673 
776, 510 
464 
99, 901 

6,477 I 

1,268,018 ' 

504 j 

61 ' 
29,477 : 

2,059 
4,576 
30, 770 
23, 060 
16, 514 
2,730 



I 



5,182 

3,131,648 

4, 080, 222 

935, 417 

318,251 

6,891 

3, 283, 789 

477 

1, 528, 991 

864 

566, 440 

656 

3, 489 
2, 032, 447 

7,506 
17, 913 
49, 986 
66, 386 
21,914 

5,894 



3,061 



386, 335 
8,862,219 
2,911,375 

9,837 

7, 757, 562 

789 

668, 536 

3, 234 

2,011,901 

622 

597 

285, 467 

12, 926 
9, 739 
44,192 
43, 169 
15, 625 
7,198 



Taking the following average price for all grades — 

Rice, per kilo 

Ripe cocoanuts, per kilo 

Copra, per kilo 

Cocoanut oil, per kilo 

Sugar, per kilo 

Basi, per liter 

Molasses, per liter 

Corn, per liter 

Tobacco, per kilo 

Maguey, per kilo 



. PO.lOi 
.03 
.17 
.30 
.10 

. .06 
.05 
.05 
.27 
.12 



■ 


■ 


-;| 






"^ 




Plate IV. Kilometer 11, San Fernando-North Road, La Union. 

The valuation of the above products is shown by the following 
tabulation : 



Rice 

Cocoanuts .. 
Sugar cane 

Basi 

Molasses 

Corn 

Tobacco 

Maguey 



Total 



P5.505.932.83 
118.090.62 
821.860.10 
597.601.50 
161.849.15 
590.883.05 

2.954.976.93 
281.686.92 

11.032.881.10 



2.471 acres. 

2.20162 English pounds. 

50 cents U. S. currency. 



The assessed valuation is t*^19,539,020. 
Conversion table. 

I hectare equals 

1 kilo equals 

1 peso }*hilippine currency equals 

Panochas are small cakes similar to maple sugar cakes. 

Basi is a beverage produced from the juice of the freshly cut sugar-cane stalk, and, 

when in the best stage, has a deep amber color and may be mistaken for old 

moscatel wine. 
Maguey resembles the century plant. 

Further justification of this system is apparent from the fact that 
in 1903 the time required to make the trip from San Fernando, La 
Union, to Laoag, Ilocos Norte, was five days, Mr. E. P. Shuman, divi- 
sion engineer, Bureau of Public Works, who was district engineer of 
the Ilocano Provinces during that period, being the authority for this 
statement. Now this same distance can be made by automobile in 




Plate III. Nagullian Road, La Union. 



Plate V. Laborers on Bangar-Tagudin Diversion Road, Subprovince of Amburayan. 
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Plate VI. Road between San Esteban and Santa Maria, ilocos Sur. 

nine hours, and it is safe to predict that by the end of the year 1915 
the time will be reduced to six hours. 

To the casual observer the productiveness of these provinces is not 
apparent, as the coastal plain is seeminj^rly very narrow, and there are 
many outcrops of coral, upon which only maguey flourishes. But 
every river one crosses, and they are numerous, are outlets from 
fertile valleys which are under cultivation. 

The trunk line of this system completely fills the needs of all 
within the zone of the coastal plain, more so than any other trunk 
line in the Philippine Islands. No parallel trunk line will ever be 
necessary, and when the feeders or laterals from the interior mountain- 
ous sections are finished the lines of communication will be complete. 

On this section of the Manila-North Road coral, because of its 
abundance and availability and cheapness of construction, was used 
as the surfacing material. This makes an exceedingly smooth road 
surface and lasts fairly well under light traffic. When placed as new 
surfacing or used in repair work it packs quickly, as the cementing 
value is very high. Later on, as more funds became available, the 
coral surfacing was replaced by gravel and broken stone. Gravel is 
found in abundance in all the stream crossings and is used in two 
courses, being screened before placing. The bottom course is bound 
together by using a filler of decomposed shale, which is found in most 
locations, and the top course is bonded with a mixture of clay and 
clean sand. When broken stone is used (PI. VII), coral is used as 
the second course and as a binder. This class of construction last 
mentioned is always mistaken for coral road, as it has the exceedingly 
whitish surface. 



(Cabugao) Bridge, May 7, 1913. 

All first-class sections have been brought up to and are being 
constructed according to Bureau of Public Works standard cross sec- 
tion. The subgrade between shoulders 7 meters and surfacing 4 to 5 
meters wide. 

There are a great many old Spanish type of bridges on this line of 
road, with their heavy masonry and long massive parapets extending 
on either side of approaches, no two of which were constructed alike 
or on the same lines along standard plans. The bridges and culverts 
under the present administration have followed closely the standard 
plans of the Bureau of Public Works, concrete being used exclusively 
for the different types — arches, girders, and concrete pile bridges, 
rectangular culverts and pipe lines. (PI. VIII, a and b.) Only one 
steel span has been constructed on this line of road; but when funds 
become available for bridging the larger streams, steel spans will be 
built. One is already under construction across the Laoag River at 
Laoag, Ilocos Norte, consisting of seven 50-meter spans. (PI. IX.) 

Up to the present time all shipping has been carried on through the 
interisland steamship transportation companies, and, while the service 
is good, has one bad feature and that is, there is no harbor from 
Olongapo, directly west from Manila, to San Vicente, which is at 
the extreme northeast point of Luzon. San Fernando now has 
railway facilities at Bauang. Tagudin has steamship communication 
thirteen times per year under contract. 

Vigan is 35 kilometers from Salomague, its nearest seaport, which 
is its only outlet, except for four months during the year when com- 
munication is had at Pandan, 3 kilometers away. Laoag is 30 kilo- 
meters from Currimao, the only port along the coast of Ilocos Norte. 
At the present time there are a number of automobile trucks oper- 
ating between the provincial capitals, Vigan and Laoag, and the ports 
of Salomague and Currimao; also a line of trucks is operating between 
Laoag, Ilocos Norte, and Santa Cruz, Ilocos Sur, and when the sections 




Plate VII. stone crusher, Soso, Ilocos Sur. 



Plate Vlllb. Carlatan Bridge, La Union. 
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Plate IX. Substructure work on Laoag Bridge, llocos Norte, 

between Candon and Taj^^udin and between Ta^udin and Bacnotan are 
made first-class, the truck line will be extended on to Bauang, La 
Union, the present terminus of the railway. An automobile passeng^ei 
line has already been established between LaoaK and Bauan^, makins: 
three trips per week — south, Mondays, Wednesdays, and Fridays; and 
north, Tuesdays, Thursdays, and Saturdays. A trip through the Ilo- 
cano Provinces is one worth taking. Either of two routes may be 
used — that from Baguio over the Naguilian Trail by auto, or by railway 
to Bauang Sur and then by auto. The mountains on the east and the 
China Sea on the west exclude any possibility of monotony, the road, 
sweeping in and out in beautiful curves, follows the foothills in places 
and again swings out almost directly over the surf. Many beautiful 
indentations and miniature bays along the coast line are seen, and 
on many promontories will be found the old stone watch towers still 
in a good state of preservation. A short rest is had when a stream 
crossing is encountered, where a bamboo balsa is used as a means of 
crossing, and is either poled across or pulled over along a bejuco 
cable stretched from one bank to the other. Good hotel accomodations 
are had at San Fernando, La Union; Vigan, llocos Sur; and Laoag, 
llocos Norte. 

The trip into Abra Province to the capital, Bengued, is an interest- 
ing one, made from the Gap, where the north highway crosses Abra 
River, on a bamboo balsa made with 20 bamboo tied together and 
upon which is a top, usually of split bamboo, resembling a wagon 
top in shape; the raft, is propelled by poling or oars and when shore 
line permits by a tow line. The first part of the trip is through a 
canyon where the river is about 600 feet wide and the mountains 
preclude the entrance of the sunlight, except during the noon hour. 
Beyond this canyon, wide fertile valleys open out. Numerous rapids 
are passed, where great exertion on the part of the ''bugadores" (men 
propelling the raft) is required. The trip up the river requires about 
eight hours, and down five hours. Scattered through these provinces 




Plate XI. Bridge and retaining wall between Narvacan and Santa, llocos Sur. 

are some of the best types of Spanish architecture — churches, mu- 
nicipal buildings, and bridges — which are still in a good state of pres- 
ervation. The church at Santa Maria, llocos Sur, the bridges and 
retaining walls on the road between Santa and Narvacan, llocos Sur, 
and the bell tower at Laoag, llocos Norte, are worth a stop for inspec- 
tion. (Pis. X, XI, XIL) 



t 




Plate X. Church at Santa Maria, llocos Sur. 



Plate XII. Bell tower, Laoag, llocos Norte. 



QUARTERLY BULLETIN, BUREAU OF PUBLIC WORKS. 



45 




Plate XKI. Woman laborers on Laoag Bridge, llocos Norte. 

The people throughout this section are Ilocanos — saving, economical, 
industrious, and obedient to the constituted authorities. They are 
farmers in the true sense of the word and, at the present time, every 
available foot of land possible is cultivated between the coast and the 
coastal range of mountains, and because of this fact and the steady 
increase in population, each year is seeing hundreds of families moving 
out in colonies to other available farm lands in Cagayan, Isabela, 
Nueva Ecija, Pangasinan, Nueva Vizcaya, and Tarlac. 

Their neighbors in the mountain provinces to the east are Igorotes, 
Negritos, and Tinguianes, who are beginning to pick up the ways and 
customs of the Christian Filipinos. These people are beginning to 
see the advantages of civilization and are beginning to add to the 
productiveness of the country along lines of their natural inclination or 
where geological conditions restrict them to certain lines of industry. 
They may be seen at any time coming down the trails to the coast, 



bringring their products to sell or exchange in the markets. Weaving 
is one of their principal occupations, and some very highly colored 
designs are turned out. 

Those who are not farmers in this section are fishermen, or follow- 
ing the small trades. During the months from March to June, some 
5,000 or 6,000 fishermen leave their homes for Aparri, Cagayan 
Province, where splendid fishing grounds abound. Among the prod- 
ucts made by hand may be mentioned the blankets and towels from 
the town of Paoay, llocos Norte; the beautiful canes, carved and 
mounted, from Bangued, Abra; and chairs and small brushes from 
San Vicente and Vigan, llocos Sur. A farm devoted to the silkworm 
industry is maintained by the province at Batac, llocos Norte. Here 
one is impressed with the unusual sight of women working on public 
works and on many jobs, especially in llocos Norte more women will 
be found working than men. (PI. XIII.) 

The Ilocanos of llocos Norte have a tradition which is that if a 
dying person, at the moment of expiring, should extend a finger of 
his hand, it signifies that he needed as many lives to save himself from 
hell as he had fingers extended. This indication was- carried out by 
his relatives, who would murder persons for the purpose. This tradi- 
tion was known under the name of "Sebrun." 

They do not take a bath, marry, or start on a voyage on Tuesday. 

Two other traditions are known as ''Alalia" and 'Tugot." The 
alalia consists in the belief that the dead appear to the living. These 
apparitions appear within nine days after death, especially on the 
third night after the occurence. 

The pugot consists in the appearance in dark places and in large 
and uninhabited buildings, or those in a ruinous state, of evilt spirits 
in different shapes, either in human but gigantic form, or in the form 
of animals, such as dogs, hogs, etc. 

This section lays no claim to terrible volcanoes, active or extinct. 
No beautiful lakes dot the country, though Paoay Lake, near the town 
of Paoay, llocos Norte, has the best duck shooting to be found any 
where in the Philippine Islands. No wonderful waterfalls entrance 
the eye of the tourist, nor medicinal springs, hot or cold, lure the 
invalid in search of health, but for a beautiful ocean driveway, this 
section of the Manila-North Road cannot be excelled in the world. 



Manila-North Road, Baaang Siir-Bangid. 
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ROAD SYSTEM IN SOUTHERN LUZON. 

By B. VON SCHMELING, 

Member Philippine Society of Engineers. 
Member American Society of Engineering Contractors. 

In the issue of January 1, 1913, appeared an extensive article by 
Mr. H. F. Cameron, division engineer. Bureau of Public Works, on 
the Manila-South Road. 

He describes the continuous road system with Manila as the 
terminus on the west coast and Atimonan as the terminus on the 
east coast of Luzon. In southern Luzon, or the Bicol Provinces, a 
system on the same principle has developed, varying in details in- 
fluenced by local conditions. 



By southern Luzon is generally understood the three provinces 
Ambos Camarines, Albay, and Sorsogon. They are called the Bicol 
Provinces, because in these provinces Bicol is spoken throughout. 
These provinces also could justly be called the abaca provinces, because 
in their territory 55 per cent of all abaca of the Philippines is pro- 
duced. A tabulation later will exhibit this more clearly. 

The type of road and extent of a road system derives importance, 
first, from a commercial, industrial, and agricultural, and, second, 
from an administrative value. The relative cost of the development 
of such a system depends on the topographical and geological con- 
ditions of the country traversed. 

In all countries of the world where this class of public work is 
carried on, with funds secured by a personal tax collection, an ele- 
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First-class roads completed In 1908, 75 kilometers. 
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ment of favoritism, for political interests, influences detrimentally 
the progress of the undertaking. During election campaigns promises 
are made to the voters and taxpayers by the candidates, who feel 
morally bound to keep these promises if elected. Taxpayers naturally 
want to receive the benefit from their contributions, considering little 
else but personal advantages and forgetting that the government 
must father a large community with mutual interests and must over- 
come natural obstacles to the welfare and progress of the nation as 
a whole. Satisfactory results will be obtained only when broad- 
minded officials put aside their whims or speculations, adopt a definite 
policy and program, and carry it out systematically, overcoming all 
obstacles. 

In the Philippine Islands the Government has adopted a definite 



road policy and this policy hajs been worked out continuously since 
1908, or since the 1*=2 cedula (personal) tax was adopted. Previous 
to this time comparatively little was accomplished in road construc- 
tion; at any rate, no roads of a permanent type were constructed. 
Since 1908, or in five years, 2,100 kilometers of first-class road have 
been completed and work is now progressing at the same rate, while 
the type is being improved. 

The program for land communication includes railroads and public 
highways. It is natural that the two should be worked out in the 
same program since they are so closely related, one deriving its life 
or physical importance from the other. We may consider the railroad 
the main artery and the highways the branching arteries, giving 
life to the entire body. 




First-class roads completed In 1910, 173 kilometers. 
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Comparatively little railroad construction has been undertaken 
in these Islands. In southern Luzon railroad construction is only 
commencing now. The first constructed public roads gave such a 
stimulus to the sections they traversed that a quicker and larger 
feeder (the railroad) became essential for the further development 
of the country. This condition explains the reason why to-day the 
railroad lines mostly parallel the trunk highways. This, on the face 
of it, appears as a duplication of effort, but is in fact not entirely 
true, because the railroad serves not altogether the same purpose 
the highway does. Railroads being operated by trains that only 
pass at certain regulated intervals, make the user dependent on their 
occurrence, which is not regulated or adapted to meet all individual 



demands, but only general requirements. The public highways, on 
the other hand, are open for use at all times and adapted to all 
classes of traffic. This gives the highway the place of an emergency 
agent and surplus carrier and also retains the position of a feeder 
to the railroad, which may thereby be operated with far separated 
stations. All branching highways are naturally feeders to the main 
artery, the railroads. 

In the Bicol Provinces a road system has been developed following 
only the most productive sections dependent upon the topographical 
conditions. This road system connects the long-established, important 
ports in these provinces, namely, Nueva Caceres, Tabaco, Legaspi, 
Sorsogon, Gubat, and Bulan. 




First-class roads completed In 1912, 306 kilometers. 
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The Provinces of Ambos Camarines, Albay, and Sorsogon are 
among the richest in this Archipelago and offer an opportunity for 
investment equaled by very few parts of the world. The relative 
commercial importance of these three provinces can best be realized 
when one understands that they, the Bicol Provinces, produced in 
the year 1912, 88,649 metric tons of abaca out of a total of 159,473 
metric tons for the entire Archipelago, or 55.40 per cent of the abaca 
production of the Philippines. Abaca, or manila hemp, constitutes 
the most important export product of the Philippines, representing 
more than 50 per cent of the value of all exports. Abaca is known 
and used all over the world. It is used in the manufacture of 
various classes of cordage, ropes, and cables, and an enormous quan- 
tity is used in the United States for making binder twine. It is 



considered superior to any other fiber for ships' ropes and cables on 
account of it lightness, strength, and durability. 

In the Philippines a considerable quantity of abaca (hemp) cordage 
is manufactured. The raw fiber is used for all purposes where a 
tying material is required. Its important local use, however, is for 
the manufacture of native cloth, called "sinamay." Hemp is also 
used for the manufacture of hats, shoes, and paper. From the old 
and disintegrated ropes is made the well-known and valuable **manila 
paper." The use of this valuable fiber will increase as its value 
becomes better known. It is so well adapted for the manufacture of 
cloth, carpets, portieres, etc., that it will undoubtedly come into still 
more general use. 

Next to abaca in importance as an export product figures copra. 




Estimate of completed first-class roads in 1918, 470 kilometers. 
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Plate I. Coconut grove on Tobaco -Ligao Road. 

or the dried meat of the coconut. These provinces ran^e amonj? 
the highest in the Philippines in the production of this article. 

The coconut tree grows luxuriantly in the Bicol Provinces (see 
PI. I), and the production of copra is second only to abaca. 

The amount of rice produced is not sufficient for local consumption, 
but this industry is capable of great development, especially in 
Ambos Camarines, where there are vast tracts of land, well watered 
by numerous small streams, suited to rice culture. This province 
alone should be able to produce enough rice not only for the Bicol 
Provinces, but for export to other parts of the Islands. (See PI. II.) 

The following tabulations show the principal agricultural products 
raised in these three provinces and the live stock reported in exist- 
ence here. Another tabulation shows area, population, and assessed 
valuation and the comparative units derived therefrom. 

Provinces in the order of their rank as to area, population, and 
assessed valuation. 

[Under column "rank" is shown their rank amon^ the 31 provinces.] 



Province. 



Albay 

Sorso^on 

Ambos Camarines 



Area. 



Population. 



Assessed valua- 
tion. 



Real estate and 

individual 

i wealth based 

on assessed 

valuation. 



Rank 



Hec- 
tares. 

461. 797 
195, 545 
849.261 



Rank. Number. Rank. Amount. 



Hec- 



Indi- 
vidual. 



240,326 1 , 21,239,700 ; P45. 99 I P88. 38 

164,170 I 11 11,245,590 57.50 I 68.50 
239,405 I 9 ' 10,715,410 : 12.62 : 44.76 




Crop and live-stock statistics for fiscal year 1911-12. 

lAveraKe taken from the compilation of the statistical division of the 
Bureau of Ajrriculture. ] 

RICE. 





Albay. 


Ambos 
Camarines. 


SorsoKon. 


Total. 


Rank 

Area cultivated 

Unhulled rice 

Hulled rice 


27 

hectares.. 10.210 
....kilojframs _ 8.2;J9.069 
.- do..._ 5.364.972 

COCONUTS. 


13 

29.971 

17, 688. 803 

11.518.290 


29 

7, 99;^ 

4.244,082 

2. 66;^, 588 


48. 174 
30.171.949 
19. 446. 850 


Rank 


3 


10 

1.871.858 

35, 281, 357 

3, 357, 100 

5,906,416 

143,282 

618,717 


11 

1, 593, 799 

50, 062. 035 

5, 578, 997 

7. 135, 798 

639. 2S 

558. 204 




Trees 

Nuts gathered. ... _ 

Nuts consumed for food 

Copra 

Oil . . 

Tuba _. 


4,127,081 
.... 57,476,831 

10, 982, 930 

..kilo>frams.. 8,871,581 

liters,. 161.573 

do. ... 1,548,496 


75. 927. 727 
142. 820, 223 
19,919, 027 
21. 913, 795 
368, 783 
2, 725, 415 




SUGAR CANE. 








Rank . 

Area cultivated _ 

Su^rar 


26 

hectares. 577 

kilojframs.. 248,471 


23 

991 

351, 585 


21 

921 

6,37. 467 


2.' 489 
1. 237, 523 


. 











CORN. 



Rank. - 24 

Area cultivated .hectares 1,665 

Shelled corn liters.. 686,743 



30 18 

944 3, 704 

42.3,483 '■■ 2,057.309 



6.313 
3, 167, 535 



ABACA (MANILA HEMP). 

Rank 1 3 4 : (a) 

Area cultivated . hectares..: 124,142 59.172 .56,488 ^ 239.802 

Abaca kilograms. J 50,271,035 ., 21,064,950 , 20,414,824 1 91,750.809 

' 55 per cent of all hemp pro<luce<l in Philippine Islands. 
LIVE STOCK. 



Horses and mules 4,105; 485 

Cattle 1,314^ 1,766 

Carabaos 11,474; 15,063 

Hogs 40.830 i 34,347 

Goats 11,096 I 21,971 

Sheep . 433 : 1, 270 



3,797 : 
7, 164 
12,953 ' 
38,7.58 
9,231 
1, 154 



8. 387 
10, 244 
38, 257 
113,9.35 
42, 298 

2,857 



The Bicol Provinces, geographically a peninsula, can be considered 
as a separate island, separated from the remainder of Luzon by a 
rough, irregular, heavily wooded, and sparsely inhabited mountain 
range. The dominant feature of the landscape is the well-defined 



%mfm^00f^"'''- 



^^i ' 









'"^^^^f*- 



#fef?atl^. 



Plate II. Rice stacked and ready for hulling near Nabua, Ambos Camarines. 



Plate III. The beautiful mountain lake, Buhi, Ambos Camarines. 
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Plate IV. Symmetrical Mount Mayon; rice fields in foreground; coconut trees at the base 

of the mountain. 

volcanoes rising from the fertile lowlands. There are six especially 
distinct peaks, namely, the extinct giant Mount Isarog, near Nueva 
Caceres, which is inhabited by Negritos; Mount Iriga, also called 
Buhi, at whose southerly base lies the beautiful mountain lake Buhi 
(see PI. Ill) ; Mount Malinao, at whose northeasterly base are the 
famous salubrious Tiwi Springs; Mount Masarog near Ligao; the 
phenomenal Mount Mayon (see PI. IV) ; and Mount Bulusan in 
Sorsogon Province (see PL V). 

To the tourist Albay can only be thought of with a memory of 
the beautifully symmetrical cone of Mount Mayon, whose peak is 
visible for more than 100 kilometers, whose regular slopes near the 





Plate VI. Road through the town of Camalig, Albay, with Mount Mayon in background. 

top give rare reflections from the illumination of the sun, and whose 
base is one of the most productive and scenic landscapes in the world. 
(See Pis. VI, VII, VIII, and IX). A short history of the eruptions 
of this still active volcano taken from *'Monografia Geologica del 
Volcan de Albay o El Mayon escrita por Enrique Abella y Casariego, 
1888," is given here: 

Eruptions. — According to the data which we have been able to 
consult with regard to this interesting matter, the most ancient 
known eruption of Mount Mayon is referred to as having taken 
place in the year A. D. 1716, but of which there are no details 
available as to its character; but on the 20th day of July, 1766, 
another is registered, which seems to have been greater or which was, 
perhaps, better described as to details, in which the peak of the cone 
appeared to be entirely incandescent, when a tremendous stream of 
lava flowed down the eastern slope during six consecutive days. 

There is also registered as of the 23d day of October of the same 
year one styled the "dreadful eruption," which, within a few hours, 
swept the town of Malinao out of existence and caused great ravages 
to the towns of Albay, Cagsaua (now called Daraga), Camalig, 
Budiao, Guinobatan, and Ligao; but this disaster should, in our 
opinion, be attributed not to the subterranean fires of Mayon, but 
to the great mass of conglomerate matter then lodged on its sides, 
which was dragged down to the plains among the near-by towns 
with terrible violence by one of those awful, whirling tempests, which, 
in this country are called ''baguios." In the description of that 
event we read, in effect, that, at the same time the ''dreadful eruption" 




Plate V. Irocin-Mombon Road, Sorsogon, with Mount Bulusan in background. 



Plate VII. San Jose Bridge, Legaspi-Tabaco Road, Albay. 



52 



QUARTERLY BULLETIN, BUREAU OF PUBLIC WORKS. 




Plate VIII. 



Spanish stone arch bridge, Legaspi-Tabaco Road, Albay. Tabaco Bay, San 
Miguel Island, in background. 



occurred, there was a strong tempest blowing- from the west-northwest 
and which chang-ed to the south, the volcano vomitinj^: such a volume 
of water that between Libog and Albay there flowed rivers of over 
30 yards (varas) in width, in a southwesterly direction, which buried 
cocoa and other trees to their very tops. 

In the year A. D. 1800 there is also registered a considerable 
eruption which also caused a great deal of damage; but that which 
took place on the 1st day of February of 1814 is the one which 
has left the most profound and painful memories because of the over- 
powering magnitude of the phenomenon and the ravages caused by 
it. The parish priest of that time in the town of Guinobatan, who 
personally witnessed the catastrophe, describes it as follows: ''The 
night before there were numerous quakes; they continued during the 
morning of the 1st with a hard shake toward the last and instantly 
there sprang from the mouth of the volcano what appeared to be 
a cloud, which arose in the form of a reversed pyramid which soon 
changed to the figure of a very beautiful crest. As the sun was 
shining clear, the destructive phenomenon presented a variety of 
views. The black point arose in gloom, its center was of many colors, 
the extreme edges were the color of ashes. After a little while spent 
in observing this object a great quake was felt, followed immediately 
by heavy thunder. It continued thus vomiting lava with great 
violence, when the cloud which had been formed stretched out over 
the heavens; the earth was darkened, the atmosphere was lit up, 
and there were seen to spring from the earth jagged flashes of 
lightning which crossed and recrossed with others from the clouds, 
forming: a dreadful tempest. Whereupon there instantly began falling 
a terrible rain of large, red-hot, muddy rocks which burned and 
destroyed whatsoever they fell upon. Shortly afterwards smaller 
stones, sand, and ashes fell. This rain lasted more than three hours 




Plate X. Ruins of old Daraga Church, Albay. 

and the darkness more than five. The towns of Camalig, Cagsaua 
(see photo of church ruin), and Budiao were entirely burned up 
and desti'oyed, as was also the half of Albay; also the half of Guino- 
batan and a little less of Balusau were destroyed on account of the 
fact that the eruption was not so strongly felt in those latter places 
and because the wind gave it a southerly direction. The darkness 
was noted at great distances, even as far as Manila and Ilocos, the 
ashes floating, as some state, as far as China, and the thunder was 
heard in many parts of the Archipelago." 

According" to the same data a number of less destructive eruptions 
occurred in the following years: 1827, 1884, 1845, 184(), 1851, 1853, 
1858, 1871, 1881, and 1902. 

Few people have ascended to the top of Mayon, which is an 
ordinary task for a hardened mountaineer, but is connected with some 
hardships for the unaccustomed tourist. Mr. Powell's description of 
the climb up Mount Mayon is interesting and is as follows: 

A party of four, viz, Kottinger, Carpenter, Marshall, and Powell, 
was formed to climb Mount Mayon during the Easter holidays. 
Arrangements were made with Miller, a blacksmith in Albay, who 
had made the ascent twice before, to furnish cargadores, horses, etc., 
for the trip. Two of the cargadores had made the trip several times, 
going with the first party of which there is any record. 

We left Albay on horseback at 3.30 p. m., and taking the Albay 
boundary road as far as kilometer 6 turned to the right, followed 
a path through the rice paddies and past the ruins of the old Daraga 
Church (see PI. X), which was destroyed by an eruption of Mayon, 
and up to the "green spot," which is a large cogon field on the 
mountain slope at an elevation of about 2,000 feet. Here we dis- 
mounted and the real climb began. We climbed about an hour 
through the short, thick brush and made camp at the edge of a 
deep canon at an elevation of about 3,000 feet. (See PI. XI.) 

It was quite cold here during the night and we were g^lad to 
get up early next morning and warm ourselves by the camp fire. 




Plate IX. Governor Reynold's bridge on Albay-Nueva Caceres Road; Mount Mayon in 

background. 



Plate XI. Deep canon at an elevation of about 3,000 feet on Mount Mayon. 
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At 5.30 a. m. we started for the top, taking three of the car^adores 
as guides and to carry lunch and water. Becoming impatient at 
their slow progress we started out ahead of them, having their as- 
surance that our only route lay up the canon. After about an hour 
of hard climbing up* the bed of the canon (PI. XII), we came out 




Plate XII. The view from the bed of the canon on Mount Mayon. 

on the sand beds above the timber line. The only vegetation found 
above this was moss and whortleberry bushes. At this elevation, 
about 5,500 feet, the slope of the mountain is about 30°. (See PI. 
XIII.) The formation is sand and gravel, forming deep canons where 
sand and stone flow much as in a river, undermining the lava cap 
and breaking it off in huge blocks. Our party separated here to 




Plate XIII. Slope of Mount Mayon at an elevation of 5,500 feet. 

avoid the stones loosened by each other, and was not united until 
the top was reached. We had little difficulty with slides until after 
the sun came up. The heat caused a current of air to flow upward, 
which blew the sand from between the stones, and one stone falling 
would start others until there would be a small avalanche composed 



of sand and stones up to half a ton in size. We could see the begin- 
ning of these slides far above and have time to get under cover 
before they reached us. Stones rolling down would strike some 
obstacle and leap into the air for 200 or 300 feet at a time, attaining 
a tremendous velocity, and they whizzed over and around us like 
shrapnel as we crouched behind a bowlder. Progress was slow, as 
we had to advance in rushes between slides up the steep slope which 
was covered with sand ankle deep, and several times we had to remain 
under cover for fifteen or twenty minutes. 

In the meanwhile, our cargadores had followed a lava ridge and 
were proceeding in perfect safety and comparative ease within speak- 




Plate XIV. Squeezing the moss of rocks on Mount Mayon for v^ater supply. 

ing distance. However, we had started up this chute and could 
neither reach the ridge nor go back. At last we reached comparatively 
solid ground, about all in after such strenuous work in the thin air. 
Our lips were parched and caked with dust and we were berating 
ourselves for bringing a kodak instead of a canteen, when Carpenter 
suddenly cried out "Come on, here's water." Sure enough, there was 
water; but how tantalizing to watch it trickle down over the rocks 
a drop at a time, when we wanted to drink about a gallon. However, 
we discovered that by squeezing the moss, with which the rocks were 
covered, we could get a plentiful supply. (See PI. XIV.) After 
drinking this cold water and washing our faces, we felt like new 
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the crater and taking bai*ometric readings, which showed the eleva- 
tion to be about 7,500 feet. (See PI. XVI.) A copper case, con- 
taining a registry book, was found, having been placed there by 
Lieutenant Dolph in 1904. This book contains 28 names of people 
who have made the climb, including our party. The return trip 
was made with comparative ease, following a solid lava ridge all the 
way down to the *'green spot,'' where our horses had been left. We 
reached Albay at 8 p. m., or in just seven hours from the top. 

The Bicol Provinces are especially rich in salubrious mineral 
springs. The best known are those near Tiwi, in the Province of 
Albay, and at Lanot, in the Province of Ambos Camarines. These 
springs were well known in the time of the Spanish Government. I 
am quoting parts of the Estudio descriptivo de algunos Manantiales 
minerales de Filipinas, por D. Jose Centeno, D. Jose de Vera y Gomez, 
Don Enrique Abella y Casariego: 

TIWI SPRINGS. 



Plate XV. Crater of Mount Mayon. 

men and climbed rapidly to within about 500 feet of the top, where 
we met Kottinger and the 3 cargadores with our lunch. 

From this point we quickly gained the summit about 11.30 a. m., 
and found that Marshall had been waiting for us about two hours, 
having gone straight ahead without any stops. 

The view from the top was magnificent. Around the top of the 
mountain it was perfectly clear, although nothing was visible to the 
north except a vast sea of clouds. To the east, south, and west, 
however, the view was limited only by the horizon. The coast lines 
of Catanduanes and Samar were quite distinct, and you could look 
over and beyond Masbate and other islands off the coast. A curious 
phenomenon was that not only was the land area visible, but the 
outline could be traced to a considerable depth below sea level. The 
whole southern end of Luzon was at our feet like an immense relief 
map. Every outline of the coast was visible except near San Ber- 
nardino Strait, where Mount Bulusan shut out the view. Legaspi, 
Albay, Daraga, Camalig, and Guinobatan appeared as a collection 
of shining dots, which were the iron roofs, the roads appeared as 
threads, and the railroad could be traced as it climbed around the 
base of the mountain. From this elevation, the whole lowland ap- 
peared as a plain with the hills showing as dark green blotches or 
the light green of the rice paddies, relieved by tiny specks of silver 
which were lakes and threads which were streams. Then looking 
down the mountain, as one stood on the rim of the crater and gazed 
down the cafion, it seemed impossible that we had come up and still 
more impossible to go down through that rugged gorge. 

Mayon loses its beautiful, symmetrical appearance at close view. 
The crater is rather disappointing. It is approximately round, being 
about 200 meters in diameter. The western rim is about 50 meters 
higher than the eastern rim and the floor is about 50 meters below 
the lowest edge. Only a small portion of the floor of the crater 
is visible, as the rest is covered with debris from slides. (See PI. XV.) 
There is a terrace around the southern side about 20 meters below the 
rim, and the inner crater is only about 100 meters in diameter. The 
eastern rim is composed of red lava, while the rest is of white rock 
stained a bright yellow in spots by deposits of sulphur. There is 
a crust of lava near the top, like slag left in a ladle w^hen iron is 
poured, showing that fluid lava once reached that height. The only 
signs of activity are on the western rim, where fumes of sulphur 
dioxide issue from the rocks. Here, when the crust is scraped away, 
you find a pasty hot mass of gypsum impregnated with crystals of 
sulphur. In places the ground is so hot that it will burn through 
your shoes. We stayed at the top about an hour and a half, exploring 



Classification. — Hyperthermal waters, sodas sulphurated, bicar- 
bonate mixtures. 




COMPARISON OF THE ANALYTICAL RESULTS. 

Total of mineralizinj? substances per liter of water, as shown by foreproinp: 

table 

Substances released by evaporation of the water and dessication of 
the residue: 

NitroKen 0.011029 

Free carbonic acid 033786 

Carbonic acid forming acid salts with sodium carbonate .001940 

Carbonic acid forming acid salts with calcium carbonate 010560 

Carbonic acid forming? acid salts with magnesium carbonate .018857 

Corresponding difference between the theoretical and real substances per 

liter 

Real substances per liter determined by experiments 



rams. 
254290 



.178064 
.479000 



Nej^li^ible loss 



Plate XVI. Highest point of Mount Mayon; elevation 7,500 feet. 



Therapeutic applications. — The numerous sick who avail them- 
selves of the use of these waters for the major portion complain of 
rheumatic afflictions, herpetic and syphilitic, in those who show a 
perfect indication, which is proven by the frequency with which they 
attain ease from these pains; the temperature which may be reached, 
as well as the amount of sulphydric acid and sodium sulphate con- 
tained in dissolution, once modified by its passage through the gases 
released by the earth, places them in condition to work as a powerful 
modifier, not only for this class of sickness, but also for scrofula, 
and especially the skin diseases, the original wound of which is 
represented by the vesicle and pustule, by working thereon the sodium 
sulphate in a preferred manner. 

Its bicarbonated indication make its internal use favorable for the 
cure of affected digestive apparatus. 

The natives use this water at a very high temperature, as all 
thermals, in all skin diseases of a parasitic origin. 

Up to date its most common use has been in the bath, under the 
forms of immersion at different temperatures and with steam, the 
water advantageously lending itself to this by the facility with which 
it may be given any desired temperature and by the abundance of gas 
and steam which, when released from the surface of the ground at a 
high temperature, may be collected in receptacles constructed for 
that purpose. 

Special symptoms. — Rheumatism, paralysis, herpetic dermatosis, 
neuralgia, infarct abdominal visceras. 

Ordinary syynptoms. — Lymphatis, scrofula, syphilis, catarrhal in- 
fection of the breathing organs, dyspepsia. 

Secondary symptoms. — Menstrual disarrangement, weakening 
wounds, and ulcers. 

Counter symptoms. — At the acute stage of all these diseases. 

Bathing purposes. — In bathing and drinking. 

Bathing season. — From March to October. 

LANOT SPRINGS. 

Physical characteristics. — The water is clear, transparent, odorless, 
pungent taste, slightly styptic, when recently taken from the ...spring 
and very pronounced in that which has been shaken or exposed any 
length of time to the air. It emits abundant gas bubbles which are 
let off with great force. 

Its temperature taken at different hours of the day is of 26 to 50° C. 

Its density, corrected from to 760 mm. of pressures, is 1.003945. 

Chemical character and composition. — The water shows acid re- 
action on turnsole paper, the red color changing to very soft on 
the paper. 
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COMPARISON OF THE ANALYTICAL RESULT. 

Total of mineralizing substances according to the foregoing tabulation per 

liter 

Substance abstracted by ebullition of the water and dessication of the 
residue : 

Nitrogen 0013630 

Free carbonic acid 1.539484 

Carbonic acid forming residue with iron carbonate .026400 

Carbonic acid forming residue with calcium carbonate 031680 

Carbonic acid forming residue with magnesium carbonate 052486 

Corresponding difference in the theoretical and real amount of substances 

per liter 

Fixed substances per liter as determined by experiment 



Grams. 
2.317046 



1.663680 



.653366 
.000634 



Classification. — Cold, carbonic ferruginous bicarbonated water. 

Therapeutic application. — The great amount of loose carbonic acid 
contained in this water deprives it entirely of the disagreeable taste 
characteristic of all ferruginous waters, and as such it may be used, 
with a great chance of result, especially those morbus cases which are 
characterized by the diminution of red globules. 

In conjunction with the action of the carbonic acid, the bicarbonates 
of lime and magnesium favorably modify the varied infirmities of the 
digestive apparatus and especially those suspended from their regular 
action by some defect. 

Special indications. — Gastritis; dyspepsia; catarrh, gastric and 
intestinal; anemia; chlorosis. 

Ordinary indications. — Infarcts of the abdominal visceras, habitual 
stringency, menstrual derangements. 

Secondary indicatioiis. — Obstruction of the bile canals, whites. 

Counter indications. — Organic lesions of the heart and large 
arteries, predisposition to hemorrhages. 

Bathing purposes. — For drinking. 

General remarks. — The villages nearest the spring, both truly very 
poor and miserable, are those of Babatnong, a quarter of an hour to 
the south, and Lalauigan, an hour to the north. The former pertains 
to the Province of Camarines Sur and is about a day's journey distant 
from the barrio Calampinay and a little farther from Barceloneta in 
the same province. 

The land journey from Daet, even though not impossible, is very 
difficult, and no person in delicate health is advised to attempt it. 
This journey may also be made in a canoe, with the natural perils, or 
in a boat, which is easier to obtain in said capital. 

To Daet or to Nueva Caceres one might go by the vessels which 
make this trip (4 hours). 

For the remainder, the beach at Lanot is agreeable and very cool, 
because it is beaten the greater part of the year by the sea breezes 
which blow from the first quadrant and carry earth into the waste 
places where the brush begins to grow even at the edge of the sea. 
These winds cause its climate to be quite rainy, but essentially marine. 

The Tiwi springs are located in the Naga River, at the foot of 
Mount Malinao, where this river originates, 15i kilometers north of 
Tabaco, the best port on the east coast of Luzon and 3 kilometers 
from the town of Tiwi, famous for its artistic pottery industry. In 
the bathing season, or in July and August, 100,000 people flock to 
these springs. This period has become the season, because the great 
"Tiwi church fiesta" falls in the month of July. The most favorable 
bathing season is from March to October, or during the so-called 
"dry season." A pleasant drive of an hour and a half by carromata, 
through cultivated rice country with the sea in sight on one side and 
the picturesque volcano Malinao on the other side as background to 
the changing scenery, brings you to the springs. Half an hour before 
arrival at the springs, you can see the steam or vapor rising in white 
clouds through the green foliage. There are two distinctly different 
springs about 2 kilometers apart, certainly with subterranean con- 
nection, one serving for bathing purposes and the other you might say 
for cooking and scalding purposes. 

The upper springs appear throughout the 100-meter wide bed of 
the Naga River. (See PI. XVII.) The river bed is irregular and 
changeable, a natural characteristic of river beds of loose gravel and 
stone. The stream water, which is cold and beautifully clear, runs 
in many small streams of about 1 meter in width and 15 centimeters 
in depth, and on all sides bubble up the hot sulphur springs, gradually 
mixing with the cold river water. While the river water is too cold 
for a comfortable bath, the hot springs are too hot for any other bath 
than scalding. This peculiar condition had inspired people to arrange 
a bath utilizing both qualities of this stream. A small bamboo house 
of native style has been set up on the south bank of the river. (See 
PL XVII.) The interior is primitively divided into three parts, 




Plate XVII. Bed of the Naga River with bathhouse. 

containing in one a concrete basin, in another a steam room or vapor 
bath, and a third a dressing room. The baths are arranged in the 
following manner: The hot water of one of the springs is caught in 
a concrete trough, 30 centimeters square and 5 meters long, leading 
into the concrete basin of the bathhouse, and the cold water of the 
stream proper is brought in in a similar trough to the basin. The 
cold and hot water are controlled by single gates, which a native 
watchman regulates in accordance with your wishes. All you have 
to do is undress, step into the basin, and call out to the watchman 
hotter or colder, and he will fix it as hot or hotter than you can stand 
it or as cold as you like, by just opening and closing, partly or wholly, 
the gates. There is now only this one primitive bathhouse, but there 
is room and the same opportunity for a couple of dozen just like this 
one. While these baths are especially recommended to sick people, 
they do not hurt perfectly well people and are certainly enjoyed by 
everyone that ever tried them. 

About 2 kilometers downstream another interesting sight is offered 
by the second springs. Within an area of 200 meters appear numerous 
sulphur springs, of different strength, heat, and nature. At one end 
there is a pool about 12 meters in diameter and probably 6 meters in 
depth of clear, boiling, sulphur water. The natives of Tiwi make 
use of this pool when slaughtering animals for the market or home 
use, the carcasses being scalded in this hot water. There are further 
numerous miniature craters boiling or throwing out hot white vapors. 
The ground around these craters is comfortably warm, but intensely 
hot right near these steaming holes. (See Pis. XVIII and XIX.) The 




Plate XVIII. Tiwi Springs, in the foreground; pool of hot sulphur water and steaming 
craters in the background. 
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Plate XIX. Tiwi Springs; steaming hole. 

natives brin^ their camotes and rice here and have same dried or 
roasted just to perfection. 

The development of this country, whose riches lie in the hinterland 
(interior), depends solely on means of land transportation, as there 
are no navigable streams, with the exception of the Bicol River in 
Ambos Camarines and the Juban River in Sorsogon Province. The 
Bicol River is an outlet from Lake Bato, that is approximately 3,000 
hectares in area, and flows through the fertile rice land near the 
towns of Nabua, Bula, and Nueva Caceres and empties into San 
Miguel Bay. The Bicol River is navigable with some difficulty by 
small steamers, drawing 9 feet, from its mouth to Nueva Caceres, a 




Plate XXI. Legaspi-Ligao Road. 

distance of 24 miles. Boats drawing 3 feet can navigate upstream 
as far as Nabua, or 26 miles above Nueva Caceres. Only barotos can 
navigate this stream as far as Lake Bato. Since this river does not 
flow near the abaca country, roads had essentially to be built to bring 
the abaca either to the river or to the port of Nueva Caceres. 

The Juban River has its sources on Mount Bulusan, whose slopes 
are especially fertile and adapted to abaca cultivation. This river, 
while beautiful and scenic, is difficult to navigate even with barotos. 
This stream is quite shallow and has numerous rapids, but is navigable 
by barotos for a distance of 20 miles. (See PI. XX.) While this 
river has served for a long time as the only outlet, the abaca from 
this region could only be brought to the coast at a high cost. No other 
waterways facilitate the transportation of abaca and other products 
to the coast. 

As was shown before, these three provinces raise primarily that 
product which gives the Philippine Islands an important place in 
the world of commerce, namely, abaca, or manila hemp, and since in 
these three provinces over 50 per cent of all abaca exported from the 
Philippines is raised, the most economic transportation has to be 
provided for. Communication from the plantations, called lates, to 
the ports had to be established or roads had to be constructed con- 
necting the ports with the hinterland. Since the abaca plant requires 
humidity, and same is abundant near the mountains, the highways 
lead near the base of the several volcanoes. As the map shows, in 
1908, the first roads constructed connected in Ambos Camarines, 
Buhi with Nabua on the Bicol River, San Jose and Tigaon on the 
easterly base of Mount Isarog with their respective ports; in Albay, 
Malinao with the port Tabaco, Oas, Ligao, Guinobatan, and Camalig 




Plate XX. The scenic Juban River, Sorsogon. 



Plate XXII. Road through the town of Albay seen from the ohgrch tower. 
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with the port Legaspi (see Pis. XXI, XXII, XXIII, XXIV), and in 
Sorsogon, Bacon with the port of Sorsogon. In the following years 
these roads were extended, always with the main object in view — that 
is, establishing a connection of the most productive sections with the 
nearest port. (See maps of 1910 and 1912.) For administrative 
purposes these smaller systems were connected, thereby creating one 
great road system. If the present road policy is continued, this 
system will develop into the road system shown on the map of 1918, 
or in ten years the three capitals, at the same time the three most 
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Plate XXIII. Road through the hemp country, Tabaco-Ligao Road. 

important ports of these Bicol Provinces, and the now isolated small 
road systems will be connected with the trunk road that leads from 
Nueva Caceres to Bulan. (See maps 1908 to 1918.) 

Naturally, at the beginning road construction in this country was 
somewhat experimental, durability of the metaling, width of same, 
permissible grades, and curvature had to be tried out, since there were 
no precedents to follow. In Spanish times there were no macadamized 
roads and practically nothing but trails in existence, the products 
were brought in on carabaos or backs of ponies, and therefore there 
was even no certainty as to the utility of the chosen routes. The 




Plate XXIV. High section of road through rice land. 

traffic on the newly constructed roads developed beyond expectation, 
and it was even necessary to reconstruct some of the roads because 
the type was inadequate. I mention here one example. The road 
from Buhi via Iriga (see Pis. XXV and XXVI) to Nabua, which 
connects a rich hemp-producing section with the Bicol River, was 
long considered as meeting the demands, because the abaca could thus 
reach the port, Nueva Caceres, economically as compared with previous 
times. The later constructed road connecting Iriga with Nueva Ca- 
ceres, which partly parallels the Bicol River, was primarily considered 




Plate XXV. Iriga-Buhi Road through hemp country. 

for its merits from an administrative point of view. For this reason 
the metaling was constructed only 3 meters wide and no special 
effort was made to secure the most durable surfacing material. It 
was expected that only light vehicles would pass over this section. 




Plate XXVI. Iriga-Buhi Road; town of Buhi in background. 

This idea was vain, because with the completion of this later road the 
bulk of the heavy traffic from Buhi and Iriga took this road, practi- 
cally abandoning the Bicol River route. In the meantime automobiles, 
that were previously not thought of, made their appearance, and 
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Plate XXVII. Reconstruction of Nueva Caoeres-lriga Road. 
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Plate XXVIII. Completed section of Nueva Caceres-lriga Road. 

after the first six months the reconstruction of this road had to be 
undertaken. The road metaling is now being widened to 4 meters 
and the shoulder width increased from 5 to 7 meters. (See Pis. 
XXVII and XXVIII.) No better proof of the economic advantage 
of the well-constructed, macadamized road over poor water transporta- 
tion can be given. (See tabulation below.) 

The connection of the road systems of Albay and Ambos Camarines 
was also primarily undertaken for administrative purposes. These 
two provinces were so separated that one knew little of the other, and 
there was no exchange commercially. The purpose of the American 
administration has always been to weld the people of these Islands 
into a homogeneous nation, and this end could be no better served 
than by opening up such roads as the one connecting these two 
provinces that naturally have already so much in common. It was 
not anticipated that this road would develop freight traffic; but 
quite contrary to expectations, this road has already, in the eight 
months of its existence, developed a considerable traffic. The hemp 
from Buhi is of as good quality as that raised in Albay, which secures 
a better price than the Nueva Caceres hemp. Naturally, upon the 
completion of the interprovincial road, people took advantage of the 
new opportunities and are already bringing their hemp to Ligao, a 
distance of 50 kilometers, instead of to Nueva Caceres, a distance of 
52 kilometers. This traffic will increase after completion of the 




Argos River (boundary) bridge. At present there is a bamboo balza 
(See PI. XXIX) which holds up the traffic and prohibits the use of 
heavy trucks. The contract for the construction of a reenforced- 
concrete girder bridge on reenforced-concrete piles, eleven spans of 
7.5 meters, has been let which calls for the completion of this bridge 
on November 1, 1913. The completion of the above-mentioned road 
also meant the establishing of a daily mail route between Albay and 
Nueva Caceres. A. L. Ammen, who has the mail contract, is operating 
a regular passenger automobile service between Legaspi and Nueva 
Caceres (see PI. XXX), which gives the people of the towns an 
opportunity to travel cheaply as well as conveniently. The trip from 
Albay to Nueva Caceres costs now f*^3.50 and is accomplished in six 
hours, while prior to 1910 this same trip could not be made in less 
than two days and at a cost of not less than 1*50. 

There is to-day the same condition in existence as regards Sorsogon 
and Albay that existed previous to the completion of the inter- 
provincial road between Albay and Ambos Camarines, but the surveys 
for a first-class road connecting these two provinces have been made. 
Both provinces will derive inestimable advantages from this road 
that leads through the most productive hemp country and that will 




Plate XXX. 



Passenger truck operating between Nueva Caceres and Aibay in front of 
Constabulary barracks, Albay. 



Plate XXIX. 



Bannboo balza on Argos River at the boundary of Albay and Ambos 
Camarines. 



establish a commercial and social exchange. Sorsogon Bay can easily 
be improved to an ideal harbor. Sorsogon lies on the west coast of 
Luzon, twelve hours closer to Manila, and steamers avoid the difficult 
and, at certain seasons, dangerous San Bernardino Straits. A road 
connecting the road system of Albay and Ambos Camarines with that 
of Sorsogon will develop a passenger and freight traffic that is 
inestimable. At present the two provincial capitals of Albay and 
Sorsogon have no communication by land. 

The common vehicle for freight (abaca) in these three provinces 
is a heavy, two-wheeled cart, weighing 300 to 500 kilograms, drawn by 
two or three carabaos or bulls, loading from 1,000 to 1,500 kilograms. 
Hauling by these bull carts is slow but cheaper than any other means 
of transportation. The cost of hauling by automobile truck is from 
10 to 20 centavos per metric ton kilometer. The cost of hauling by 
bull carts varies in different districts. Previous to the existence of 
first-class roads products were transported for from 38 centavos to 
f*^1.14 per ton kilometer; at present bull carts haul for 7 to 17 centavos 
per metric ton kilometer, or, the cost of hauling to-day, through the 
construction of first-class roads, has been reduced to one-sixth of the 
former cost. Naturally the exports have been favorably affected 
thereby. The following tables show what good roads will do: 
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FREIGHT. 



From- 



Liprao 

Buhi 

Irij?a via road. 
Iri^a via river . 



To- 



Dis- 
tance. 



^•^^4^ ^^ ^4.^:^ 4.^^ Cost per metric ton 

Cost per metric ton. kilometer. 



Previous 

to mn. 



Now. 



Previous 
to 19<37. 



Now. 



Legaspi 

IriKa 

Nueva Caceres . 
do 



Mile ft. 
30 
14 

38 
38 



P30.00 
16. (X) 
14.40 
6.40 



P5. 00 
2. 00 
3.50 

4.80 



PI. 00 
1.14 
.38 
.17 



H). 16 
.14 
.09 
.13 



PASSENGER. 



Cost per person. 



Cost per person kilo- 
meter. 



From- 



To- 



Dis- I 1913. 1913. 
tance. j Pre- j Pre- 
vious to Auto, Auto, vious to Auto, Auto, 
1907. first- second- 1907. first- second- 
class, class, i class. class. 



LeK?spi Polan^ui 

Do _ _ Lij^ao 

Nueva Caceres Iriga 

Do Bato 

Nueva Caceres via Irijjra . . 
river. 



Mile. 



P12.50 ! 
10.00 

7.50 : 

10.00 ! 
4.00 ; 



P2.00 
1.50 
2.00 
3.00 
2.00 



P0.60 , 
.50 
l.(K) ! 
1.50 I 
l.(H) 



PO. 31 
.33 

.20 
.20 



I 



PO. 05 

.05 

.06 

.06 

(a) 



PO. 015 

.017 

.03 

. 03 

(a) 



*■ Discontinued. 



Aver'age increase of exports at the port of Legaspi. 



1905-6. 



1911-12. 



1908-9. 1911-12. Increase. 



Abaca .- 
Copra _ _ - 



Kilos. I KiloH. ! 
10,797,200 ; 16,891,300 ; 



Sacks. 



Sacks. Perce tit. 

- 56 

72,245 61 



The bull cart is a barbarous vehicle and injures the macadamized 
road very much. The carabaos and bulls are slow-moving animals 
and proceed on the road in a zigzag, which causes the heavy wheels 
to wabble and scrape or plow the metaling, loosening or pulling out 
any projecting stone. A bull cart turns out with one wheel stationary, 
thereby scraping like a disk plow, while the other wheel rolls around. 
Four-wheeled vehicles move in somewhat curved lines, and in turning 
out all wheels roll instead of scraping. In the abaca-raising provinces 
cart loads are especially heavy. With 2h and 3h inch tires, loads of 
2 metric tons are carried, which means about 333 kilograms per inch 
of wheel tire, while ordinary four-wheeled wagons carry loads of 




200 kilograms per inch of wheel tire and auto trucks haul not more 
than 250 kilograms per inch of tire. But not the weight of the load 
as much as the movement of the wheels of a two-wheeled cart is 
injurious to the road surfacing, and the time is ripe for abandoning 
the two-wheeled cart and introducing four-wheeled wagons in this 
country. The two-wheeled cart has disappeared from the roads in 
European countries, where they are prohibited on macadamized roads. 
The owner will find the four-wheeled wagon much more economic 
than the two- wheeled cart. With the same number of animals (2 or 
3) the load can be increased by one-third. 

The carabao or bull hauling a loaded cart down hill is actually 
tortured by the heavy load thrown on his neck. A four-wheeled wagon 
with brakes would give the animal an opportunity for the needed rest. 
With a yoke two bulls or carabaos will pull up to 2,000 kilograms 
(2 tons) with a four-wheeled wagon on any grade on the first-class 
roads in the Philippines. 

The two-wheeled cart has its advantages on field roads of the kind 
found in the hemp fields, but has no advantages on the macadamized 
road. 

It is an ordinary occurrence to meet trains of 30 loaded bull carts 
traveling at night to Nueva Caceres, Tabaco, or Legaspi; the use of 
wagons could reduce these trains to 20 vehicles, hauling the same 
amount with the same number of animals. (See Plate XXXI with 
the head of cart train; 4 carts are seen.) 

Tabulation showing distances of towns on the various roads. 
LEGASPI-NUEVA CACERES ROAD. 



:= i -^ 



^ 5 



Legaspi 

Albay . 8i 0, 

Daraj?a 5 2| 

Camalig ' 15 12 ! 10 

Guinobatan 21 18 16 

Ligao 30 27 25 

Oas ._ 35 32 27 

Polang-ui 40 37 35 

Albay-Camarines boundary 51 48 46 

Bato 55 52 50 

Nabua ... 61 58 56 

Iriga 66 63 61 

Bao 74 71 ' 69 

Pili 89 : 86 84 

Nueva Caceres, ... 104 101 ! 99 

i I 



i- 

6 
15 I 9 
20 j 14 
25 19 
36 ! 30 





5 
16 
20 
26 
31 . 
39 
54 
69 : 







10 6 

15 11 

23 19 

38 34 

53 49 0| 



NUEVA CACERES-CALABANGA ROAD. 






6 I ^ 



Nueva Caceres 

Magarao 

Calabanga 



NUEVA CACERES-BUHI ROAD. 
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Buhi 



Plate XXXI. Head of train of bull carts on Malinao-Tabaco Road. 
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Tabulation showing distances of towns on the various roads — Cont'd. 

LEGASPI-TIWI SPRINGS ROADS. 



05 ' OS g 0] 

J . J J H 



Le^raspi 

Lava Beds .- .- 7 

Liboc -- - 12 



Tabaco ... 26 , 19 



Malinao 31 24 19 



Tiwi 38 31 26 12 7 

Tiwi Springs _ ... 41 34 29 15 10 



Tabulation showing distances from Legaspi around Mount Mayon. 



Legaspi _ _ I 

Lava Beds -.1 7 

Liboc - ! 12 5 

Tabaco Junction .. .^ i 26 19 

GooseNeck . J 43 36 

Ligao Junction . . . _ . . . i 53 : 46 

Guinobatan _j 61 j 54 

Camalig i 67 60 

Albay '■ 79 ! 72 

Legaspi i 82 75 

I I 






£ 

U 



5» 












14 









31 


17 







41 


27 


10 





49 


35 


18 
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55 


41 


24 


14 


67 


53 


36 


26 


70 


56 


39 
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CIVIC BUNGLING. 

They took a little gravel, 

And they took a little tar, 
With various ingredients 

Imported from afar. 
They hammered it and rolled it. 

And when they went away, 
They said they had a pavement 

That would last for many a day. 
But they came with picks and smote it. 

To lay a water main; 
And in time they called the workmen 

To put it back again. 
To run a railway cable 

They took it up once more; 
And, later, put it back again, 

Just where it was before. 

They took it up for conduits 

To run the telephone; 
And then they put it back again. 

As hard as any stone. 
They took it up for wires 

To feed the 'lectric light, 
And then they put it back again. 

Which was no more than right. 
Oh, the pavement's full of furrows: 

There are patches everywhere; 
You'd like to ride upon it. 

But it's seldom that you dare. 
It's a very handsome pavement, 

A credit to the town; 
They're always digging of it up. 

Or putting of it down. 

— Exchange. 



HEAVILY SURFACED 

ROAD COMPLETED 
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CIRCULAR LETTERS ISSUED BY PROVINCIAL DIVISION FROM APRIL 1 to JUNE 30, 1913. 



Manila, March 19, 1913. 

Provincial Division Circular No. 99. 

Sir: I have the honor to inform you that it is desired to recall 
Special Order No. 37. You are directed to detach this special order 
from your special order file, inserting in its place a memorandum that 
it has been recalled upon orders of the Director of Public Works, and 
promptly forward your copy of Special Order No. 37 to the Director 
of Public Works, Manila. 

The instructions contained in Special Order No. 37, however, in 
relationship to the submission of Forms 10-A and 67 will remain in 
full force and effect. (Paragraph 308, Special Order No. 37.) 
You are directed to give this matter your immediate attention. 
Very respectfully, 

Warv.'ick Greene, 
Director of Public Works. 
To all District Engineers and 
Division Engineers. 



Manila, April Ij^, 1913. 

Provincial Division Circular No. 100. 

Sir: I have the honor to inform you that the Purchasing Agent 
advises that he is contemplating carrying in stock a brand of gal- 
vanized-iron roofing other than the Apollo brand previously carried 
in stock and that the price of this iron, while not known at present, 
will probably be from 20 to 25 per cent in excess of prices previously 
paid for the Apollo galvanized-iron roofing. 

This information is submitted for the purpose of assisting you 
in future requisitions and until positive instructions are received 
that a brand of iron other than Apollo is in stock at the Purchasing 
Agent's warehouses, subject to requisition, the estimates should be 
made out with an alterative cost for iron necessary, the first price 
showing the estimate for Apollo iron and the second 20 to 25 per 
cent increase for the other brand which, it is contemplated, will be 
carried in stock. 

Very respectfully, 

Warwick Greene, 
Director of Public Works. 
By E. J. Westerhouse, 

Chief Division Engineer. 
All District Engineers and 
Division Engineers. 



Manila, May 16, 1913. 
Provincial Division Circular No. 101. 

Sir: Under the present system of constructing standard-plan 
markets in the various municipalities, the responsibility for con- 
struction in accordance with the plans and specifications is fixed on 
the district engineer; this, whether the market is constructed by 
contract or by administration. This responsibility continues until the 
markets have been formally accepted. 

When market buildings are constructed under the supervision of 
the district engineer, either by contract or by administration, im- 
mediately upon the completion of same a detailed statement covering 
the construction of the building will be submitted to the municipal 
officials of the municipality in which the market is erected, stating 
that the market has been constructed in accordance with the plans 
and specifications, is ready for occupancy, and requesting a formal 
acceptance by the municipal officials. This letter should further 
request that action be taken at the first meeting of the municipal 
council after the receipt of the letter, and that two copies of such 
action be promptly submitted to the district engineer, who will 
forward one copy to the Director of Public Works. The request for 
the acceptance should contain a statement covering the following 
items of construction: 

1. Project number and name. 

2. Date of authorization. 

3. Blue print copy of building layout, showing in red ink buildings 

and tiendas actually constructed. 

4. How constructed (administration or contract) ; if by contract, the 

name of the contractor and contract price. 

5. District engineer's estimate of cost if constructed by administration. 

6. Amount of donated labor, material, transportation, etc. 

7. Statement showing classification of all outstanding obligations and 

certified expenditures, taken from Form No. 251 and distributed 
under miscellaneous, labor, material, surcharges, and balance of 
funds. 
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All markets at present completed and all markets completed in the 
future should have a report made out in accordance with these in- 
structions. 

Copy of the letter submitted to the municipal officials should be 
promptly forwarded to the provincial treasurer and to the Director of 
Public Works, Manila. 

Very respectfully, 

Warwick Greene, 
Director of Public Works. 
By E. J. Westerhouse, 

Chief Division Engineer. 
All District Engineers and 
Division Engineers. 



Manila, May 19, 1913. 

Provincial Division Circular No. 102. 

Sir: I have the honor to invite your attention to the instructions 
issued by the Buffalo Steam Roller Company for the maintenance 
of Buffalo Pitts steam road rollers as set out under: 

"When starting out with your road roller, your engineer should 
remove the smoke stack and thoroughly clean out the exhaust nozzles. 
This may be done with a heavy jackknife. These exhaust nozzles 
become clogged with oil and soot, particularly when an inferior oil 
is used; and when so clogged, the efficiency and power of the engine 
is considerably lessened. 

"All lost motion in shaft bearings, connecting rods, crosshead shoes, 
etc., should be taken up, and the whole machine thoroughly cleaned. 
"Your engineer should keep the boiler well cleaned by thoroughly 
washing it out at least once a week while the machine is in service. 
"In the hands of a careful and competent operator, and with proper 
housing when not in service, a Buffalo Pitts road roller will do your 
work for a great number of years." 

These instructions shall be supplementary to Special Order No. 4, 
dated November 25, 1910, and especially applicable to the Buffalo 
Pitts steam road roller. The responsibility of district engineers in 
relationship to the condition of all machinery, as set out in Special 
Order No. 4, is reiterated: "You will be held personally responsible 
for the condition of all machinery in your charge." 
Very respectfully, 

Warwick Greene, 
Director of Public Works. 
By E. J. Westerhouse, 

Chief Division Engineer. 
All District Engineers and 
Division Engineers. 



Manila, May 29, 1913. 

Provincial Division Circular No. 103. 

Sir: I have the honor to inform you that the data submitted in 
response to Provincial Division Circular No. 60 has been of such 
fragmentary nature that no systematic action can be taken in re- 
lationship to securing a proper maintenance procedure for pumps 
installed in artesian wells. You are directed to report on the condition 
of the pumps installed in all artesian wells in your district. This 
report should cover the number and the location of the wells in 
relationship to the municipality in which the wells are located and 
the condition of the pumps installed in such wells. It is not expected 
that any additional expense will be incurred in securing this infor- 
mation. District engineers, however, in all cases should inspect such 
wells in the municipalities which they visit. Data covering the con- 
dition of the pumps in wells in the municipalities and locations other 
than those visited by the district engineer should be secured from 
assistant engineers, foremen, capataces, or any other employee in the 
district engineer's office. This matter should be expedited to the 
greatest possible extent without, however, incurring additional or 
supplementary expenses in securing the information requested. In 
case of provinces where no artesian wells are at present located, the 
district engineer will so report. 



Very respectfully. 



To all District Engineers and 
Division Engineers. 



Warwick Greene, 
Director of Public Works. 
By E. J. Westerhouse, 

Chief Division Engineer. 
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APPENDIX C 



PROJECTS ACTIVE APRIL 1, 1913. 
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The 46 miscellaneous projects shown hereon represent 14 surveys and investigations, 3 dikes, 1 bituminous road, 1 river control, 1 Con- 
stabulary building, 2 fence constructions, etc. 
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BUREAU OF PUBLIC WORKS 



ORGANIZATION 



Warwick Greene (absent), Director 
E. J. Westerhouse, Acting Director 
C. LiNDSEY, Assistant to the Director 
C. W. HUBBELL (absent), Chief Engineer 
W. L, Gorton, Chief Irrigation Engineer 
C. W. Keith, Chief y Division of Engineering Design 
W. M. Haube, Superintendent Special Projects 
J. McGregor, Chief, Building Division 
L. L. Cook, Superintendent Automobile Division, 
Manila 



J. L. ViCKERS, Superintendent Artesian Wells 

Division 
Max Dobbins, Statistical Engineer 
J. K. Pickering, Chief Accountant 
W. H. Warner, Property Clerk 
H. M. Johnston, In charge of Record Division 
A. K. Jones, Law Clerk 
Mrs. R. D. Bender, In charge of Library 



First Division 



PROVINCIAL DIVISION 

C. E. Gordon, Acting Chief Division Engineer 

DIVISION ENGINEERS 

D. E. Henry (acting) Third Division 



Cas&yan 
Isabela 
llocos Norte 

Second Division 



Bataan 

Batariyas 

Bulacan 



PROVINCES 

llocos Sur 
Zambales 
La Union 



Nueva Ecija 
Pangasinan 
Tarlac 



Antique 

Bohol 

Capiz 
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Cebu 
Iloilo 
Occidental Negros 



W. H. Waugh 



Oriental Negros 



E. P. Shuman Fourth Division B. von Schmeling 
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Cavite 

Laguna 

Pampanga 



Rizal 
Tayabas 



Albay 
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Surigao 



Sorsogon 
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DISTRICT 

Barry, R. L Tuguegarao, Cagayan 

Root, W. F Laoag, llocos Norte 

Sn>*th, E. D Vigan, llocos Sur 

Baluyot, Sotero Ilagan, Isabela 

White, R. A San Fernando, La Union 

Morrison, C. G Lingayen, Pangasinan 

Valhrta, Julian Balaiiga, Bataan 

Cator, J. H. 3rd Batangas, Batangas 

Harrison, J. L.. Malolos, Bulacan 

Bennett, C. R Cavite, Cavite 

Barry, J. R Los Baiios, Laguna 

Austin, A. W Cabanatuan, Nueva Ecija 

Davis, H. K San Fernando, Pampanga 

Beckjord, J. G Pasig, Rizal 

Brown, E. C Tarlac, Tarlac 

Kasilag, Marcial San Narciso, Zambales 



ENGINEERS 

Agcaoili, Romarico 

Scheidemantel, L. W.. 

Glenn, R. V 

Sylvester, A. T 

Miles, H. V 

. Carpenter, J. C 

\ Powell, O. N 



Clark, L. T 

Cookingham, J. C. 

Lilley, H. B 

Boggess, L. S 

Raider, H, A 

Mien, R. N 

'^jrrosvenor, L R.. .. 
Meehleib, H. R 



San Jose, Antique 

Capiz,' Capiz 

Iloilo, Iloilo 

Bacolod, Occidental Negros 

Lucena, Tayabas 

Albay, Albay 

Nueva Caceres, Ambos Ca- 

marines 
Tacloban, Leyte 
Catbalogan, Samar 
Sorsogon, Sorsogon 
Tagbilaran, Bohol 
Cebu, Cebu 
Cagayan, Misamis 
Dumaguete, Orient. Negros 
Surigao, S^igao 
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